(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
15 July 2004 (15.07.2004) 




PCT 



INI II III I II II II INI II llll I Mil II M 

(10) International Publication Number 

WO 2004/058051 A2 



(51) International Patent Classification 7 : 



A61B 



(21) International Application Number: 

PCT/US2003/040741 

(22) International Filing Date: 

19 December 2003 (19.12.2003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

10/325,442 



20 December 2002 (20. 12.2002) US 



(71) Applicant (for all designated States except US): THE IN- 
STITUTE FOR SYSTEMS BIOLOGY [US/US]; 1441 
North 34th Street, Seattle, WA 98103-8904 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): AEBERSOLD, 
Rudolf, H. [CH/US]; 8609 SE 78th Street, Mercer Island, 
WA 98040 (US). WRIGHT, Michael, K [US/US]; 1920 
N. 36th Street, Apartment #1, Seattle, WA 98103 (US). 



(74) Agents: GUY, Pamela, M. et ah; McDermott, Will & 
Emery, 4370 La Jolla Village Drive, Suite 700, San Diego, 
CA 92122 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ (utility model), CZ, DE 
(utility model), DE, DK (utility model), DK, DM, DZ, EC, 
EE (utility model), EE, EG, ES, FT (utility model), FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, 
MK, MN, MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, 
PT, RO, RU, SC, SD, SE, SG, SK (utility model), SK, SL, 
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

[ Continued on next page] 



(54) Title: ANDROGEN-REGULATED GENES AND USES FOR DIAGNOSIS, PROGNOSIS AND TREATMENT OF 
PROSTATE NEOPLASTIC CONDITIONS 



< 

ID 

00 
IT) 



Norma! media 



Androgen 
starved media 



LNCaP Androgen Dependent Cells 

Control siRNA duplex Gene specific siRNA duplex 




(57) Abstract: The invention provides a method for diagnosing or predicting susceptibility to a prostate neoplastic condition in an 
individual. The method involves (a) determining a level of RDC1 in a sample from the individual, and (b) comparing the level of 
RDC1 in the sample to a reference level of RDC1, wherein a level of RDC1 in the sample 2-fold or more higher than the reference 
level indicates the presence of,or susceptibility to, a prostate neoplastic condi tion in the individual. 



WO 2004/058051 A2 I lllll llllllll II llllll lllll lllll Hill llll I II III Hill llll! Illll Hill lllll Nil lllllll llll Nil llll 



Published: For two-letter codes and other abbreviations, refer to the "Guid- 

— without international search report and to be republished ance Notes on Codes and Abbreviations" appearing at the begin- 
upon receipt of that report ning of each regular issue of the PCT Gazette. 



WO 2004/058051 PCT/US2003/040741 



ANDROGEN-REGULATED GENES AND USES FOR DIAGNOSIS, 
PROGNOSIS AND TREATMENT OF PROSTATE NEOPLASTIC CONDITIONS 

This invention was made with government support 
under grant number R33CA8 4 698 awarded by the National 
5 Institutes of Health. The United States Government has 
certain rights in this invention. 

BACKGROUND OF THE INVENTION 

This invention relates generally to diagnosing 
10 neoplastic disease and, more specifically, to biomarkerb 
that can be used to diagnose or determine a prognosis for 
prostate neoplastic disease, such as androgen-independent 
prostate cancer. 

15 Cancer remains a major public health problem 

. that profoundly affects the more than 1 million people 
diagnosed each year, as well as their families and 
friends. As our Nation's population grows and ages, more 
people will be diagnosed with cancer. Fortunately, the 
20 use of screening tests to detect cancers early often 
leads to more effective treatment with fewer side 
effects. Also, patients whose cancers are found early 
are less likely to die from their cancers than are those 
whose cancers are not found until symptoms appear. 

Prostate cancer, which accounts for about 40 
percent of all male cancers, is currently the most common 
type of cancer in American men and the second leading 
cause of cancer-related death in this population. An 
estimated 180,000 new cases of prostate cancer are 
diagnosed each year in the United States, and 
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approximately 40,000 American men die of the disease 
annually. 



Early stage prostate cancer is typically 
androgen-dependent , which means that the tumor cells 
5 require the hormone androgen to grow. A common strategy 
for treating this type of prostate cancer is androgen 
ablation therapy. The purpose of this therapy is to 
remove or reduce (ablate) the amount of androgen 
circulating in the individual to deprive cancer cells of 

10 this growth stimulating factor. When androgen ablation 
therapy is combined with traditional treatments, such as 
surgery or radiation therapy, most androgen-dependent 
prostate cancers are curable. However, some patients 
experience a relapse in prostate cancer that is 

15 refractory to the above treatment. These cancers are 

classified as androgen-independent and frequently become 
metastatic . 



It is estimated that about 50% of all tumors 
considered to be localized in the prostate have already 

20 become metastatic and have escaped outside of the 

prostate. In many cases, such metastasized tumor cells, 
which are typically androgen-independent, are present in 
the patient at the time of diagnosis but are clinically 
undetectable. Difficulties in both detecting and 

25 treating late stage prostate cancers, such as androgen- 
independent prostate cancer, highlight the need for early 
detection . 



Current methods for diagnosing prostate cancer 
are neither highly sensitive nor highly specific. 
3 0 Physical examination can miss small or centrally located 
tumors; serum prostate-specific antigen (PSA) 
determination detects both malignant and benign prostate 
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disease; and sampling error in tissue biopsy may lead to 
erroneous benign diagnosis. At this time, other than 
PSA, few biomarkers specific for prostate cancer are in 
use, and no biomarkers specific for androgen-independent 
5 prostate cancer have been identified. This lack of 
biomarkers is unfortunate because improved early 
detection of prostate cancer can reduce mortality by 
improving chances for treating the cancer before it has 
spread. 

10 Thus, there exists a need for identification of 

genes that can be used as diagnostic biomarkers and 
therapeutic targets for prostate cancer, such as 
androgen-independent prostate cancer. The present 
invention satisfies this need and provides related 

15 advantages as well. 

SUMMARY OF THE INVENTION 

The invention provides a method for diagnosing 
or predicting susceptibility to a prostate neoplastic 
condition in an individual. The method involves (a) 
20 determining a level of RDC1 in a sample from the 
individual, and 

(b) comparing the level of RDC1 in the sample to a 
reference level of RDC1, wherein a level of RDC1 in the 
sample 2-fold or more higher than the reference level 
25 indicates the presence of, or susceptibility to, a 
prostate neoplastic condition in the individual. 

The invention provides another method for 
diagnosing or predicting susceptibility to a prostate 
neoplastic condition in an individual. The method 
30 involves (a) determining a level of a biomarker selected 
from a nucleic acid molecule or amino acid sequence 
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having a GenBank accession number of: M18157 (SEQ ID 
NO:4), U75329 (SEQ ID NO:5), AF099989 (SEQ ID NO: 6), 
AC005278 (SEQ ID NO:7), 138346 (SEQ ID NO:8), AF029684 
(SEQ ID NO: 9), M38690 (SEQ ID NO: 10), AK000542 (SEQ ID 
5 NO:ll), L06070 (SEQ ID NO:12), M27274 (SEQ ID NO: 13), 

D29011 (SEQ ID NO: 14), U35146 (SEQ ID NO:15), U72761 (SEQ 
ID NO:16), D87953 (SEQ ID NO: 17), J03796 (SEQ ID NO:18), 
T34532 (SEQ ID NO:19), Y14436 (SEQ ID NO:20), AH011158 
(SEQ ID NO:21), AL136939 (SEQ ID NO:22), U71321 (SEQ ID 

10 NO:23), AF154108 (SEQ ID NO:24), AB037745 (SEQ ID NO:25), 
U07643, (SEQ ID NO:26) D89053 (SEQ ID NO:27), AK022527 
(SEQ ID NO:28), L36463 (SEQ ID NO:29), U28936 (SEQ ID 
NO:30), D43682 (SEQ ID NO:31), L04270 (SEQ ID NO:32), 
AF124141 (SEQ ID NO: 33), AK025588 (SEQ ID NO: 34), 

15 BC002374 (SEQ ID NO: 35), U26644 (SEQ ID NO:36), AJ245222 
(SEQ ID NO:37), AK026904 (SEQ ID NO:38), BC016318 (SEQ ID 
NO:39), X12433 (SEQ ID NO:40), U94777 (SEQ ID NO:41), 
L29008 (SEQ ID NO: 42), AJ239387 (SEQ ID NO: 43), U22526 
(SEQ ID NO:44 ), AB020706 (SEQ ID NO:45), AB007153 (SEQ 

20 ID NO:46), AC011001 (SEQ ID NO:47), U19822 (SEQ ID 

NO:48), AF153330 (SEQ ID NO:49), S71949 (SEQ ID NO:50), 
U82761 (SEQ ID NO:51), AB040955 (SEQ ID NO:52)(SEQ ID 
NO:53), U18197(SEQ ID NO:54), M65212 (SEQ ID NO:55), 
U85992(SEQ ID NO:56), AB015019(SEQ ID NO:57), D87464(SEQ 

25 ID NO:58), T17320(SEQ ID NO:59), AB034951(SEQ ID NO:60), 
BC000749(SEQ ID NO: 61), AF170084(SEQ ID NO:62), 
A49674(SEQ ID NO: 63), AB022017(SEQ ID NO: 64), JC6523(SEQ 
ID NO: 65), AB018298 (SEQ ID NO: 66), AF015926(SEQ ID 
NO: 67), U83668(SEQ ID NO: 68), M17987(SEQ ID NO: 69), 

30 D42123(SEQ ID NO:70), T00261(SEQ ID NO:71), J03544(SEQ ID 
NO:72), AB029020(SEQ ID NO:73), U48734 (SEQ ID NO:74), 
AF061258(SEQ ID NO:75), M77836(SEQ ID NO:76), M28214(SEQ 
ID NO:77), AB015317 (SEQ ID NO:78), M19383(SEQ ID NO:79), 
JC4775(SEQ ID NO: 80), U44131 (SEQ ID NO: 81), AB007851(SEQ 

35 ID NO:82), M63180 (SEQ ID NO:83), U53347 (SEQ ID NO:84), 
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AF112219(SEQ ID NO:85), BC010037(SEQ ID NO:86), 
A59253(SEQ ID NO:87), D83004(SEQ ID NO:88), M33308 (SEQ ID 
NO:89), AF060225(SEQ ID NO:90), AK022489(SEQ ID NO:91), 
BC012265(SEQ ID NO:92), BC014514 (SEQ ID NO:93), 
5 AF100757(SEQ ID NO: 94), AF217190(SEQ ID NO: 95), 

BC009477(SEQ ID NO: 96), M22300(SEQ ID NO: 97), D00943(SEQ 
ID NO:98), U39412(SEQ ID NO:99), M28211(SEQ ID NO:100), 
U51478(SEQ ID NO:101), AB033001(SEQ ID NO:102), AB029025 
(SEQ ID NO: 103), AF112227(SEQ ID NO: 104), L05628A(SEQ ID 

10 NO:105), F006083(SEQ ID NO:106), JEO350(SEQ ID NO:107), 
M83751 (SEQ ID NO:108), T13151(SEQ ID NO:109), 
AK024639(SEQ ID NO: 110), A53016(SEQ ID NO: 111), 
U47105(SEQ ID NO: 112), AB023420(SEQ ID NO:113), 
AB011173(SEQ ID NO:114), M69066(SEQ ID NO:115), 

15 BC000176(SEQ ID NO:116), AF024636(SEQ ID NO:117), 
M98474(SEQ ID NO:118), BC004821 (SEQ ID NO:119), 
JC1365(SEQ ID NO:120), X61970 (SEQ ID NO:121), D14662(SEQ 
ID NO: 122), AC004839(SEQ ID NO: 123), AF128527 (SEQ ID 
NO: 124), AY081219(SEQ ID NO: 125), AF001628(SEQ ID 

20 NO:126), M33146 (SEQ ID NO: 127), U48722 (SEQ ID NO:128), 
AF029890(SEQ ID NO:129), M59828 (SEQ ID NO:130), 
T46901 (SEQ ID NO: 131), T46250(SEQ ID NO: 132), 
AF188611 (SEQ ID NO:133), D89729(SEQ ID NO:134), 
AB018541(SEQ ID NO:135), L07493(SEQ ID NO:136), 

25 L47162(SEQ ID NO:137), BC000361(SEQ ID NO:138), 
AF047042(SEQ ID NO:139), M14221 (SEQ ID NO:140), 
L06505(SEQ ID NO:141), U16738 (SEQ ID NO:142), 
BC000502(SEQ ID NO:143), U83410(SEQ ID NO:144), 
U23803(SEQ ID NO:145), U63630(SEQ ID NO:146), J04031(SEQ 

30 ID NO:147), U17032(SEQ ID NO:148), L22009(SEQ ID NO:149), 
AF161494(SEQ ID NO: 150), U33635 (SEQ ID NO: 151), 
X70649(SEQ ID NO: 152), M11146 (SEQ ID NO: 153), 
U96132(SEQ ID NO: 154), AL035413 (SEQ ID NO:155), 
AF111168(SEQ ID NO:156), M68840(SEQ ID NO:157), 

35 M22382(SEQ ID NO:158), T42692(SEQ ID NO:159), L06499(SEQ 
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ID NO:160), AF214737(SEQ ID NO: 161), M29536(SEQ ID 
NO:162), D13988(SEQ ID NO:163), AK024512 (SEQ ID NO:164), 
JW0079(SEQ ID NO:165), J04027(SEQ ID NO:166), 
AF047472(SEQ ID NO:167), BC008751(SEQ ID NO:168), 
5 I53799(SEQ ID NO:169), X78136(SEQ ID NO:170), 



AF057740 (SEQ 


ID 


NO: 


171) , 


A57099(SEQ ID NO: 172), 


AC003972 (SEQ 


ID 


NO: 


173) , 


M93107(SEQ ID NO:174), 


AF157317 (SEQ 


ID 


NO: 


175) , 


AF161507(SEQ ID NO: 176), 


BC002505 (SEQ 


ID 


NO: 


177) , 


X78933(SEQ ID NO:178), 


AB039669 (SEQ 


ID 


NO: 


179) , 


U78027(SEQ ID NO:180), 


AF041483 (SEQ 


ID 


NO: 


181) , 


BC003092(SEQ ID NO: 182), 



M15661 (SEQ ID NO:183), AB032903 (SEQ ID NO:184), 
L13848(SEQ ID NO:185), J03826(SEQ ID NO:186), 
AB043007(SEQ ID NO:187), J02966(SEQ ID NO:188), 

15 A55575(SEQ ID NO:189), L35946(SEQ ID NO:190), 

AF111713(SEQ ID NO:191), D16481 (SEQ ID NO:192), 
X61100(SEQ ID NO:193), M28372(SEQ ID NO:194), 
AF177344(SEQ ID NO:195), T09073(SEQ ID NO:196), 
AF154502(SEQ ID NO:197), 155595 (SEQ ID NO:198), 

20 S63912(SEQ ID NO:199), AK000501 (SEQ ID NO:200), 
M28880(SEQ ID NO:201), M34424(SEQ ID NO:202), 
AH003217(SEQ ID NO:203), S78046(SEQ ID NO:204), 
U24105(SEQ ID NO:205), U64791(SEQ ID NO:206), M55905(SEQ 
ID NO:207), D49396(SEQ ID NO:208), M32325(SEQ ID NO:209), 

25 U28811 (SEQ ID NO:210), D16480 (SEQ ID NO:211), D38112 (SEQ 
ID NO:212), AB007867 (SEQ ID NO:213), A49656(SEQ ID 
NO:214), AL035689(SEQ ID NO:215), U23143 (SEQ ID NO:216), 
X71129(SEQ ID NO:217), AB046803(SEQ ID NO:218), 
S69272(SEQ ID NO:219), L08666(SEQ ID NO:220), 

30 BC002479(SEQ ID NO:221), AL023805(SEQ ID NO:222), 
U25064(SEQ ID NO:223), AB004574 (SEQ ID NO:224), 
AF277719(SEQ ID NO:225), M94314 (SEQ ID NO:226), 
B53737(SEQ ID NO:227), U15008 (SEQ ID NO:228), 
AF242773(SEQ ID NO:229), BC007321 (SEQ ID NO:230), 

35 U30894(SEQ ID NO:231), AF007833 (SEQ ID NO:232), 
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AK025822(SEQ ID NO:233), BC009244 (SEQ ID NO:234), 
AF043250(SEQ ID NO:235), X64044(SEQ ID NO:236), 
D17532(SEQ ID NO:237), AJ245620 (SEQ ID NO:238), 
J04444(SEQ ID NO:239), AF044953(SEQ ID NO:240), 
5 M30448(SEQ ID NO:241), M22636(SEQ ID NO:242), D21163(SEQ 
ID NO:243), AF30405 (SEQ ID NO:244), BC002348 (SEQ ID 
NO:245), BC007904(SEQ ID NO:246), AK022590 (SEQ ID 
NO:247), U60266(SEQ ID NO:248), D16561(SEQ ID NO:249), 
D26361 (SEQ ID NO:250), AC002540(SEQ ID NO:251), 

10 A54 601 (SEQ ID NO:252), J04810(SEQ ID NO:253), 

AF053069(SEQ ID NO:254), M60854(SEQ ID NO:255), 
BC018340(SEQ ID NO:256), AF018956(SEQ ID NO:257), 
D50420(SEQ ID NO:258), AF220049(SEQ ID NO:259), 
AF150087(SEQ ID NO:260), L04636(SEQ ID NO:261), 

15 AL035079(SEQ ID NO:262), AF146192(SEQ ID NO:263), 

M80254(SEQ ID NO:264), U17248 (SEQ ID NO:265), L16842(SEQ 
ID NO:266), U96114(SEQ ID NO:267), X92689 (SEQ ID 
NO:268), AF015812(SEQ ID NO:269), M33374 (SEQ ID NO:270), 
D8 6061 (SEQ ID NO:271), D87073 (SEQ ID NO:272), 

20 AF047470(SEQ ID NO:273), M63488 (SEQ ID NO:274), 

AF151817(SEQ ID NO:275), AF026977 (SEQ ID NO:276), 
AK001714(SEQ ID NO:277), BC022414 (SEQ ID NO:278), 
M96982(SEQ ID NO:279) f J04058 (SEQ ID NO:280), 
AF042284(SEQ ID NO:281), M36647(SEQ ID NO:282), 

25 L06132(SEQ ID NO:283), AB018266(SEQ ID NO:284), 

M94046(SEQ ID NO:285), D14710 (SEQ ID NO:286), J03225(SEQ 
ID NO:287), AF151809(SEQ ID NO:288), L06498(SEQ ID 
NO:289), J04973(SEQ ID NO:290), M35410 (SEQ ID NO:291), 
D10511 (SEQ ID NO:292), BC001454 (SEQ ID NO:293), 

30 J03250(SEQ ID NO:294), AAC41754 (SEQ ID NO:295), 
BC001795(SEQ ID NO:296), X12671(SEQ ID NO:297), 
AF068846(SEQ ID NO:298), D30648 (SEQ ID NO:299), 
AF038962(SEQ ID NO:300), AF161397 (SEQ ID NO:301), 
M57424(SEQ ID NO:302), U34355(SEQ ID NO:303), 

35 BC007295(SEQ ID NO:304), U59321 (SEQ ID NO:305), 
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AF085361 (SEQ ID NO:306), AF181120(SEQ ID NO:307), 
AJ001258(SEQ ID NO:308), AF017456(SEQ ID NO:309), 
M96684(SEQ ID NO:310), AC004528 (SEQ ID NO:311), 
D87686(SEQ ID NO:312), S70314 (SEQ ID NO:313), 
5 AC004957(SEQ ID NO:314), U74628(SEQ ID NO:315), 
AF087135(SEQ ID NO:316), AF047434(SEQ ID NO:317), 
AC005609(SEQ ID NO:318), AK024450(SEQ ID NO:319), 
L41351 (SEQ ID NO:320), U25165(SEQ ID NO:321), 
BC001015(SEQ ID NO:322), AL023881(SEQ ID NO:323), 

10 L12387(SEQ ID NO:324), X83425 (SEQ ID NO:325), U29091(SEQ 
ID NO:326), M15353(SEQ ID NO:327), AB000449(SEQ ID 
NO:328), X03444(SEQ ID NO:329), D25328(SEQ ID NO:330), 
L29555(SEQ ID NO:331), M11354 (SEQ ID NO:332), 
BAA09768(SEQ ID NO:333), AB006537 (SEQ ID NO:334), 

15 M34458(SEQ ID NO:335), X73459 (SEQ ID NO:336), T08789(SEQ 
ID NO:337), AF002668 (SEQ ID NO:338), U12424(SEQ ID 
NO:339), L14599 (SEQ ID NO:340), AK022587(SEQ ID NO:341), 
X62137(SEQ ID NO:342), M55210(SEQ ID NO:343), L22253(SEQ 
ID NO:344), M64749(SEQ ID NO:345), M22430 (SEQ ID NO:346), 

20 AF057145(SEQ ID NO:347), AJ002744 (SEQ ID NO:348), 
AB014511(SEQ ID NO:349), AJ278775 (SEQ ID NO:350), 
S12444(SEQ ID NO:351), AB028980(SEQ ID NO:352), and 
D26135(SEQ ID NO:353), U78107 (SEQ ID NO:354), or a 
corresponding amino acid sequence or nucleotide sequence, 

25 respectively, in a sample from the individual, and (b) 
comparing the level of the biomarker in the sample to a 
reference level of the biomarker, wherein a level of the 
biomarker in the sample 2-fold or more higher or lower 
than the reference level of the biomarker indicates the 

30 presence of, or susceptibility to, a prostate neoplastic 
condition in the individual. 



In particular embodiments, a method of the 
invention can be used for diagnosing or predicting 
susceptibility to metastatic prostate cancer or androgen- 
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independent prostate cancer. A method of the invention 
also can be used to determine if an individual tested is 
at risk for relapse of disease, to determine a proper 
course of treatment for an individual tested, and to 
5 determine a prognosis for survival for an individual 
tested. 

The invention also provides a method for 
decreasing prostate cell growth in a mammal. The method 
10 involves administering to the mammal an amount of an RDC1 
antagonist effective to decrease prostate cell growth in 
the mammal. In an embodiment, prostate cell growth 
decreased is androgen-independent growth. 

The invention further provides a method for 
15 screening for a compound for decreasing prostate cell 
growth. The method involves (a) contacting a compound 
that is an RDC1 antagonist with a prostate cell; and 
(b) determining a proliferation state of the cell, 
wherein a compound that reduces proliferation of the cell 
20 is identified as a compound that decreases prostate cell 
growth. 

Also provided by the invention is a method for 
targeting a therapeutic moiety for treatment of a 
prostate neoplastic condition. The method involves 
25 linking the therapeutic moiety to a RDC1 binding agent. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows that LNCaP cells (Figures 1A and 
1C) and cells of an androgen independent cell line 
(Figure IB) containing an RDCl gene-specific siRNA duplex 



WO 2004/058051 



PCT/US2003/040741 



10 

have an altered adhesion phenotype as compared to control 
cells that contain a scrambled siRNA- duplex. 



DETAILED DESCRIPTION OF THE INVENTION 

i 

5 This invention relates to the discovery that 

several polypeptides have altered expression levels in 
androgen-treated prostate cancer cells compared to non- 
treated prostate cells. The identified polypeptides and 
nucleotide sequences encoding them are useful as 
10 diagnostic biomarkers for neoplastic conditions of the 
prostate and as therapeutic targets. 

As described in Example I, isotope-coded 
affinity tag (ICAT) technology was used to identify a 

15 plurality of polypeptides that undergo changes in 

expression levels in prostate cells in response to the 
hormone androgen. This analysis was focused on proteins 
that reside in the microsomal fraction of LNCaP prostate 
epithelial cells. In particular, a G-protein coupled 

20 receptor (GPCR) was identified to have reduced expression 
in androgen-treated prostate cells. This GPCR, which is 
an orphan GPCR known as RDC1, was further demonstrated to 
have a role in migration and cell attachment, and in 
sustaining survival of androgen-treated cells. As shown 

25 in Example I, a reduction in expression of RDC1 by RNA 

interference results in a phenotypic change characterized 
by increased cell adhesion, which is consistent with a 
less proliferative state. Additionally, about 1580 other 
proteins that have altered expression in androgen-treated 

30 prostate cells were identified using ICAT technology. 
Based on the identification of proteins having altered 
expression in response to androgen, the invention 
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provides methods for diagnosing prostate neoplastic 
conditions, and in particular, androgen-independent 
prostate cancer. A protein having reduced expression in 
response to androgen, such as RDC-1 and others shown in 
5 Table 1, or its corresponding nucleic acid, can be used 
as a biomarker in a method of the invention. A protein 
having increased expression in response to androgen, such 
as various of the polypeptides shown in Table 1, or its 
corresponding nucleic acid, also can be used as a 
10 biomarker in a method of the invention. 

In one embodiment, the invention is directed to 
a method for diagnosing or predicting susceptibility to a 
prostate neoplastic condition. A biomarker used in the 

15 methods of the invention, such as the androgen-regulated 
gene RDC1 or any of the biomarkers listed by GenBank 
accession number in Table 1, is expressed in prostate 
cells and becomes elevated or reduced in response to 
androgen. Such a biomarker can be used as a specific 

20 marker for prostate neoplastic conditions, and in 
particular, androgen-independent prostate cancer. 

The diagnostic and predictive methods of the 
invention also are useful for determining if a patient is 

25 at risk for relapse. Despite undergoing complete 

surgical removal of the cancer, about 50% of patients 
with advanced prostate cancer experience recurrence of 
their cancer. Many patients with advanced prostate 
cancer already have small amounts of cancer that have 

3 0 spread outside the prostate and were not removed by 
surgery. Some advanced prostate cancers become 
unresponsive to androgen ablation therapy, even when this 
therapy is combined with other modalities. Such cancers 
are referred to as androgen-independent prostate cancers, 

35 and they cannot be reliably detected with any of the 
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currently available tests. The diagnostic and predictive 
methods of the invention can be used to identify 
surgically treated patients likely to experience cancer 
recurrence, for example, due to the presence of androgen- 
5 independent prostate cancer cells. Patients so 

identified can be offered additional therapeutic options, 
including preoperative or postoperative adjuncts such as 
chemotherapy, radiation, biological modifiers and other 
suitable therapies. The methods can be effective for 
10 determining the risk of relapse or metastasis in patients 
who demonstrate no measurable metastasis at the time of 
examination or surgery. 

As used herein, the term "level" is intended to 
mean the amount, accumulation or rate of synthesis of a 

15 biomarker molecule. A level can be represented, for 

example, by the amount or synthesis rate of messenger RNA 
(mRNA) encoded by a gene, the amount or synthesis rate of 
polypeptide corresponding to a given amino acid sequence 
encoded by a gene, or the amount or synthesis rate of a 

20 biochemical form of a molecule accumulated in a cell, 
including, for example, the amount of particular 
post-synthetic modifications of the nucleic acid or 
polypeptide. The term can be used to refer to an 
absolute amount of a molecule in a sample or to a 

25 relative amount of the molecule, including amounts 
determined under steady-state or non-steady-state 
conditions. The level of a molecule can be determined 
relative to a control molecule in a sample. The level of 
a molecule also can be referred to as an expression 

3 0 level. 



A nucleic acid level is intended to mean the 
amount, accumulation or rate of synthesis of an RNA 
encoded by a biomarker gene. The nucleic acid level can 
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be represented by, for example, the amount or 
transcription rate of hnRNA or mRNA encoded by a gene. A 
nucleic acid level similarly refers to an absolute or 
relative amount or a synthesis rate determined, for 
5 example, under steady-state or non-steady-state 
conditions . 

A polypeptide level is intended to mean the 
amount, accumulation or rate of synthesis of a biomarker 
polypeptide. The polypeptide expression level can be 
10 represented by, for example, the amount or rate of 
synthesis of the polypeptide, a precursor form or a 
post-translationally modified form of the polypeptide. 
Various biochemical forms of a polypeptide resulting from 
post-synthetic modifications can be present in a sample. 

15 Such modifications include post-translational 

modifications, proteolysis, and formation of 
macromolecular complexes . Post-translational 
modifications of polypeptides include, for example, 
phosphorylation, lipidation, prenylation, sulfation, 

20 hydroxylation, acetylation, addition of carbohydrate, 

addition of prosthetic groups or cofactors, formation of 
disulfide bonds and the like. In addition, it is 
understood that fragments of a polypeptide are included 
within the definition of a polypeptide level. Fragments 

25 can include, for example, amino terminal, carboxyl 
terminal, or internal deletions of a full length 
polypeptide. Accumulation or synthesis rate with or 
without such modifications is included with in the 
meaning of the term. Similarly, a polypeptide level also 

3 0 refers to an absolute amount or a synthesis rate of the 
polypeptide determined, for example, under steady-state 
or non-steady-state conditions. 
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When used in reference to RDC1 mRNA or 
polypeptide, the term level refers to the extent, amount 
or rate of synthesis of the nucleic acid sequence 
referenced as SEQ ID NO:l or the RDC1 polypeptide 
5 referenced as SEQ ID NO: 2, or substantially the same 
nucleotide or amino acid sequence. 

When used in reference to a biomarker selected 
from those listed in Table 1, the term refers to the 
extent, amount or rate of synthesis of the nucleic acid 
10 sequence referenced by nucleic acid accession number or 
the corresponding polypeptide referenced by protein 
accession number, or substantially the same nucleotide or 
amino acid sequence. 

The level of a nucleic acid molecule or 
15 polypeptide having a nucleotide or amino acid sequence 
that is substantially the same as a reference sequence, 
such as a biomarker sequence used in a method of the 
invention, can be determined using a nucleotide probe or 
binding agent that is specifically reactive with the 
20 reference nucleotide or amino acid sequence. 

A nucleotide sequence that is substantially the 
same as a reference nucleotide sequences contains a 
considerable degree of sequence identity or similarity, 
such as at least 70%, 80%, 90%, 95%, 98%, or 100% 
25 sequence identity to the reference nucleotide sequence. 
Differences can be naturally occurring genetic 
differences between individuals, such as mutations and 
polymorphisms of a gene, or can result from cloning or 
amplifying a reference nucleic acid molecule. 

3 0 An amino acid sequence that has substantially 

the same amino acid sequence as a reference amino acid 
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sequence contains a considerable degree of sequence 
identity or similarity, such as at least 70%, 80%, 90%, 
95%, 98%, or 100% sequence identity to a reference amino 
acid sequence. Amino acid changes, gaps and insertions 
5 can be naturally occurring mutations, or can result from 
processing a sample containing the polypeptide. 

Differences between nucleotide and amino acid 
sequences can be determined using available algorithms 
and programs such as the Smith-Waterman algorithm and the 
10 BLAST homology search program (Altschul et al . , J. Mol. 
Biol. 215:403-410 (1990)). 

As used herein, the term "reference level" is 
intended to mean a control level of a biomarker nucleic 
acid, polypeptide, or fragment thereof, used to evaluate 

15 a test level of a biomarker nucleic acid, polypeptide, or 
fragment thereof, in a sample from an individual. A 
reference level can be a normal reference level or a 
disease-state reference level. A normal reference level 
is an amount of expression of a biomarker nucleic acid, 

20 polypeptide, or fragment thereof, in a non-neoplastic 

cell, such as a non-neoplastic prostate cell. A disease- 
state reference level is an amount of expression of a 
biomarker nucleic acid, polypeptide, or fragment thereof, 
in a neoplastic cell, such as a benign prostate tumor 

25 cell, malignant prostate tumor cell, androgen-dependent 
prostate tumor cell, androgen-independent prostate tumor 
cell or other abnormally proliferating prostate cell. A 
reference level also can be a stage-specific reference 
level. A stage-specific reference level refers to a 

3 0 level of a biomarker nucleic acid, polypeptide, or 

fragment thereof, expression characteristic of a given 
stage of progression of a prostate tumor. Stages of 
progression of prostate cancer are described herein 
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below. The reference level can also be a level of a 
biomarker contained in in vitro cultured cells that can 
be manipulated to simulate tumor cells, or can be 
manipulated in any other manner that yields a level that 
5 accurately reflects a reference level for a particular 
biomarker. 



As used herein, the term "nucleic acid" is 
intended to mean a single- or double-stranded DNA or RNA 
molecule including, for example, genomic DNA, cDNA and 

10 mRNA. The term is intended to include nucleic acid 
molecules of both synthetic and natural origin. A 
nucleic acid can be of linear, circular or branched 
configuration, and can represent either the sense or 
antisense strand, or both, of a native nucleic acid 

15 molecule. 



As described herein, the term "prostate 
neoplastic condition" is intended to mean a malignant, or 
metastatic prostate lesion of proliferating cells. The 
term includes primary prostate tumors, which can be 

20 classified according to various nomenclatures. For 

example, a primary prostate tumor can be classified into 
stages TX, TO, Tl, T2, T3, and T4 . Metastatic prostate 
tumors can be classified into stages, such as stages Dl, 
D2, and D3 . In one embodiment, the term includes a 

25 malignant, or metastatic prostate lesion. In another 
embodiment the term excludes benign prostatic 
hypertrophy. 



As used herein, the term "binding agent" when 
30 used in reference to a biomarker polypeptide, is intended 
to mean a compound, a macromolecule, including 
polypeptide, DNA, RNA and carbohydrate that selectively 
binds a biomarker polypeptide or fragment thereof. For 



WO 2004/058051 



PCT/US2003/040741 



17 

example, a binding agent can be a polypeptide that 
selectively binds with high affinity or avidity to a 
biomarker polypeptide without substantial cross- 
reactivity with other polypeptides that are unrelated to 
5 the biomarker polypeptide. The affinity of a binding 

agent that selectively binds a biomarker polypeptide will 
generally be greater than about 1CT 5 M, such as greater 
than about 10~ 6 M, including greater than about 1(T 8 M and 
greater than about 10" 9 M. Specific samples of such 

10 selective binding agents include a polyclonal or 

monoclonal antibody specific for a biomarker polypeptide 
or a peptide, nucleic acid, nucleic acid analog, or small 
organic molecule, identified, for example, by affinity 
screening of a library. For certain applications, a 

15 binding agent can be used that preferentially recognizes 
a particular conformational or post-translationally 
modified state of a biomarker polypeptide. The binding 
agent can be labeled with a detectable moiety, if 
desired, or rendered detectable by specific binding to a 

20 detectable secondary binding agent. 

A detectable label can be a molecule that 
renders a binding agent or nucleic acid probe detectable 
by an analytical method. An appropriate detectable label 

25 depends on the particular assay format; detectable labels 
are well known by those skilled in the art. For example, 
a detectable label can be a measurable moiety such as a 
radioisotope, f luorochrome, chemiluminescent marker, 
biotin, or other moiety known in the art that is 

3 0 measurable by analytical methods. A detectable label 

also can be a nucleic acid molecule without a measurable 
moiety. For example, PCR or RT-PCR primers can be used 
without conjugation to selectively amplify all or a 
desired portion of a biomarker nucleic acid molecule. 
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The amplified nucleic acids can then be detected by 
methods known in the art. 



As used herein, the term "RDC1" is intended to 
mean a polypeptide having substantially the same amino 
5 acid sequence as SWISS-PROT entry P25106, referenced as 
SEQ ID NO: 2, and encoded by substantially the same 
nucleotide sequence as GenBank entry M64749, referenced 
as SEQ ID NO:l. Briefly, RDC1 is a G-protein coupled 
receptor expressed in neoplastic prostate cells. As 

10 shown herein, expression of RDC1 is reduced in prostate 
cells upon exposure of the cells to an androgen, such as 
androsterone or testosterone. Androgens are steroid male 
sex hormones that bind to steroid receptor superfamily 
members and direct development of the male reproductive 

15 system and production and maintenance of secondary sexual 
characteristics. Non-limiting examples of androgens 
include testosterone and andosterone, and modified forms 
of these hormones, such as, for example, alkylated forms 
of testosterone, including methyl testosterone and 

20 f luoxymesterone, and esterified forms of testosterone. 

As used herein, the term "cancer" is intended 
to mean a class of diseases characterized, by the 
uncontrolled growth of aberrant cells, including all 
known cancers, and neoplastic conditions, whether 
25 characterized as malignant, benign, soft tissue or solid 
tumor. Specific cancers include prostate cancer, 
malignant prostate cancer, and androgen-independent 
prostate cancer. 



The term "androgen-independent , " when used in 
30 reference to a prostate cell or prostate tumor cell, is 
intended to mean that the cell is capable of 
proliferating in the absence of androgen. 
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As used herein, the term "prostate cell" is 
intended to mean a cell contained in, or obtained from, 
the prostate of an individual. A prostate cell can be 
contained within a tissue sample, can be an isolated cell 
5 and can be a cell placed in or adapted to tissue culture. 
A benign or metastatic tumor of the prostate can contain 
neoplastic cells. Therefore, a prostate cell can be a 
normal prostate cell or neoplastic prostate cell, 
including a malignant prostate cell. 

As used herein, the term "neoplastic cell" is 
intended to mean any cell that is transformed such that 
it proliferates without normal homeostatic growth 
control. A neoplastic prostate cell can proliferate in 
response to androgen (androgen-dependent growth) or 
independently of androgen (androgen-independent growth) . 
Generally, later stage prostate cancers, including 
metastatic prostate cancers, have a higher likelihood of 
being androgen-independent than earlier stage cancers, 
which are typically androgen-dependent. Therefore, a 
neoplastic cell contained in a sample tested in a method 
of the invention can be androgen-dependent or androgen- 
independent . 

As used herein, the term "sample" is intended 
to mean any biological fluid, cell, tissue, organ or 
25 portion thereof, that includes or potentially includes a 
prostate cell, such as a neoplastic prostate cell. The 
term includes a sample present in an individual as well 
as a sample obtained or derived from the individual. As 
a non-limiting example, a sample can be a histologic 
30 section of a specimen obtained by biopsy, or a cell that 
is placed in or adapted to tissue culture. A sample 
further can be a subcellular fraction or extract, or a 
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crude or substantially pure nucleic acid molecule or 
protein preparation. 

As used herein, the term "risk for relapse" is 
intended to mean the probability of tumor recurrence or 
5 spread in an individual subsequent to diagnosis of 

cancer. Tumor recurrence refers to further growth of 
neoplastic or cancerous cells after diagnosis of cancer. 
Particularly, recurrence can occur when further cancerous 
cell growth occurs in the cancerous tissue. Tumor spread 
10 refers to dissemination of cancer cells into local or 
distant tissues and organs, for example during tumor 
metastasis. Tumor recurrence, in particular, metastasis, 
is a significant cause of mortality among patients who 
have undergone surgical treatment for prostate cancer. 



15 RDC1 is a G-protein coupled receptor that is 

present at higher levels in androgen-treated prostate 
cells than in untreated prostate cells. RDC1 is the 
human ortholog of the canine RDC1 gene and was originally 
reported to be a vasoactive intestinal peptide (VIP) 

20 receptor (Sreedharan et al., Proc. Natl. Acad. Sci. 

U.S.A. 88:4986-4990(1991)). However, several references 
suggest that this GPCR does not function as a VIP 
receptor (Nagata S. et al. Trends Pharmacol. Sci. 
13:102-103(1992)). RDC1 has more recently been reported 

25 to be an orphan chemokine receptor (Heesen et al. 
Immunoaenetics 47 ( 5 ) : 364-7 09 ( 1998 ) ) , and an 
adrenomedullin receptor (Autelitano et al. Clin Sci. 
(London), 96(5)493-498 (1999); and U.S. Patent No. 
6,197,069). RDC1 has also been reported to be a co- 

3 0 receptor for human and simian immunodeficiency viruses 

(Shimizu et al . J. Virology 74:619-626 (2000)). As shown 
herein, RDC1 can be used as biomarker for diagnosing, 
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predicting susceptibility to, and determining a prognosis 
for a prostate neoplastic condition . 



The invention provides other biomarkers for 
diagnosing, predicting susceptibility to and determining 
5 a prognosis for a prostate neoplastic conditions. The 
biomarker protein and nucleic acid accession numbers 
shown in Table I correspond to proteins identified to 
have a change in expression of at least 1.6 fold in 
response to androgen, and nucleic acid molecules that 

10 encode these proteins- The proteins identified to 

undergo increased or reduced expression in response to 
androgen have a variety of cellular functions. For 
example, one has a role in aging; twenty-eight have a 
role in amino acid metabolism; one has a role in axonal 

15 transport; fifty-four have a role in carbohydrate 

metabolism; thirty-three have a role in cell adhesion; 
forty-one have a role in cell cycle control; five have a 
role in cell elongation; three have a role in cell 
polarity; twenty-nine have a role in cell stress; 

20 seventy-one have a role in cell structure; nine have a 

role in chromatin/chromosome structure; one has a role in 
cytokinesis; ten have a role in DNA repair; seven have a 
role in DNA synthesis ;• fifty-one have a role in 
differentiation; one has a role in dosage compensation; 

25 seventy-four have a role in energy generation; fifty have 
a role in lipid, rat and sterol metabolism; two have a 
role in meiosis; seventeen have a role in membrane 
fusion; thirteen have a role in mitosis; twenty-one have 
a role in nuclear-cytoplasmic transport; fifty-six have a 

3 0 role in nucleotide metabolism; thirty-three have a role 
in other metabolism; one has a role in phosphate 
metabolism; one has a role in Pol III transcription; 
thirty-eight have a role in Pol II transcription; 
fourteen have a role in protein complex assembly; fifty- 
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two have a role in protein degradation; twenty-eight have 
a role in protein folding; sixty-seven have a role in 
protein modification; eighty-four have a role in protein 
synthesis; twenty-eight have a role in protein 
5 translocation; forty-eight have a role in RNA 

processing/modification; fourteen have a role in RNA 
splicing; nine have a role in RNA turnover; eight have a 
role in recombination; one hundred and forty-five have a 
role in signal transduction; sixty-one have a role in 

10 small molecule transport; sixty-eight have a role in 

vesicular transport; and four have a role in virulence. 
Regardless of cell function, any of these proteins or 
nucleic acid molecules that encode them can be used as a 
biomarker to diagnose, predict susceptibility to, or 

15 determine a prognosis for, a prostate neoplastic 
condition. 

The invention provides a method of diagnosing 
or predicting prostate neoplastic conditions based on the 
finding of a positive correlation between expression of 

20 RDC1, in prostate cells and the ability of the cells to 

proliferate in the absence of androgen. Also provided is 
a method of diagnosing or predicting prostate neoplastic 
conditions based on the finding of a positive or negative 
correlation between expression of a polypeptide listed in 

25 Table 1, in prostate cells and the ability of the cells 
to proliferate in the absence of androgen. The 
diagnostic methods of the invention are applicable to 
numerous prostate neoplastic conditions and pathologies 
as described above. One characteristic of prostate tumor 

30 cells that have progressed into a state of androgen- 

independent growth can be increased expression of RDC1 
and or increased or decreased expression of other 
biomarkers identified by GenBank accession number in 
Table 1. Androgen-independent growth can be a 



WO 2004/058051 



PCT/US2003/040741 



characteristic of metastatic prostate cells and prostate 
tumor cells that are refractory to androgen-ablation 
therapy. An increase in RDC1 expression, or an increase 
in expression of a biomarker shown in Table 1, in an 
5 individual having a prostate neoplastic condition can be 
determined by comparing the amount of RDC1 or other 
biomarker to that found, for example, in a normal 
prostate tissue sample. A two-fold or more increase in 
RDC1 or other biomarker expression in a sample from an 
10 individual relative to a sample obtained from normal 

prostate cells or from an androgen-dependent cell line 
can be indicative of a prostate neoplastic condition. 

As a diagnostic indicator, RDC1 or another 
biomarker shown in Table 1, can be used qualitatively to 

15 positively identify a prostate neoplastic condition, such 
as an androgen-independent prostate neoplastic condition, 
as described above. Alternatively, RDC1 or another 
biomarker shown in Table 1, can be used quantitatively to 
determine the degree of susceptibility to, or a prognosis 

20 for, a prostate neoplastic condition. For example, 
successive increases in the level of RDCl, or other 
biomarker shown in Table 1, can be used as a predictive 
indicator of the degree or severity of a prostate 
neoplastic condition because increased expression, 

25 leading to a rise in accumulated levels can positively 
correlate with increased androgen-independent growth of 
prostate tumor cells. A higher level of RDCl, or another 
biomarker shown in Table 1, can be correlated with a 
later the stage of a prostate neoplastic condition 

30 because metastatic prostate cells are typically 

characterized by androgen-independent growth. Likewise, 
reductions in the level of a biomarker shown in Table 1 
that negatively correlates with increased androgen- 
independent growth of prostate tumor cells can be used as 
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a predictive indicator of the degree or severity of a 
prostate neoplastic condition. 



One or more biomarkers referenced in Table 1 
can be used together in a method of the invention. In 
5 addition, two or more, three or more, four or more, five 
or more, or six or more biomarkers referenced in Table 1 
can be used together in a method of the invention. 



Correlative increases or decreases can be 
determined by comparison of level of a biomarker from an 

10 individual having, or suspected of having a neoplastic 
condition of the prostate to a level of the biomarker 
from known samples determined to exhibit a prostate 
neoplastic condition. Alternatively, correlative 
increases or decreases can be determined by comparison of 

15 a level of a biomarker from the test individual to levels 
of other known markers of prostate cancer such as 
prostate specific antigen (PSA) , glandular kallikrein 2 
(hK2) and prostase/PRSS18 . These other known markers can 
be used, for example, as an internal or external standard 

20 for correlation of stage-specific expression with 

increases in RDC1 level and severity of the neoplastic or 
pathological condition. Conversely, a regression in the 
severity of a prostate neoplastic condition is followed 
by a corresponding decrease in a level of a biomarker 

25 that positively correlates with severity or a 

corresponding increase in a level of a biomarker that 
negatively .correlates with severity, and can similarly be 
assessed using the methods described above. 



Given the teachings and guidance provided 
30 herein, those skilled in the art will know or can 

determine the stage or severity of a prostate neoplastic 
condition based on a determination of expression of a 
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biomarker and using known procedures and marker 
comparisons other than those described above. For a 
review of recognized values for such other marker in 
normal versus pathological tissues, see for example, 
5 Campbell ' s Urology , Seventh Edition, W.B. Saunders 
Company, Philadelphia (1998) . 

Therefore, the invention provides a method for 
diagnosing or predicting susceptibility to a prostate 
neoplastic condition in an individual. The method 

10 involves (a) determining a level of RDC1 in a sample from 
the individual, and (b) comparing the level of RDC1 in 
the sample to a reference level of RDC1, wherein a level 
of RDC1 in the sample 2-fold or more higher than the 
reference level of RDC1 indicates the presence of, or 

15 susceptibility to, a prostate neoplastic condition in the 
individual . 

The invention provides another method for 
diagnosing or predicting susceptibility to a prostate 
neoplastic condition in an individual. The method 

20 involves (a) determining a level of a biomarker selected 
from a nucleic acid molecule or amino acid sequence 
having a GenBank accession number of: M18157 (SEQ ID 
N0:4), U75329 (SEQ ID N0:5), AF099989 (SEQ ID NO:6), 
AC005278 (SEQ ID NO : 7 ) , 138346 (SEQ ID NO:8), AF029684 

25 (SEQ ID NO: 9), M38690 (SEQ ID NO:10), AK000542 (SEQ ID 
NO:ll), L06070 (SEQ ID NO: 12), M27274 (SEQ ID NO:13), 
D29011 (SEQ ID NO:14), U35146 (SEQ ID NO:15), U72761 (SEQ 
ID NO:16), D87953 (SEQ ID NO:17), J03796 (SEQ ID NO:18), 
T34532 (SEQ ID NO:19), Y14436 (SEQ ID NO:20), AH011158 

30 (SEQ ID N0:21), AL136939 (SEQ ID NO:22), U71321 (SEQ ID 

NO:23), AF154108 (SEQ ID NO:24), AB037745 (SEQ ID NO:25), 
U07643, (SEQ ID NO:26) D89053 (SEQ ID NO:27), AK022527 
(SEQ ID NO:28), L36463 (SEQ ID NO:29), U28936 (SEQ ID 
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NO:30), D43682 (SEQ ID NO:31), L04270 (SEQ ID NO:32), 
AF124141 (SEQ ID NO: 33), AK025588 (SEQ ID NO: 34), 
BC002374 (SEQ ID NO:35), U26644 (SEQ ID NO:36), AJ245222 
(SEQ ID NO:37), AK026904 (SEQ ID NO:38), BC016318 (SEQ ID 
5 NO:39), X12433 (SEQ ID NO:40), U94777 (SEQ ID NO:41), 
L29008 (SEQ ID NO:42), AJ239387 (SEQ ID NO:43), U22526 
(SEQ ID NO:44 ), AB020706 (SEQ ID NO:45), AB007153 (SEQ 
ID NO:46), AC011001 (SEQ ID NO:47), U19822 (SEQ ID 
NO:48), AF153330 (SEQ ID NO:49), S71949 (SEQ ID NO:50), 

10 U827.61 (SEQ ID N0:51), AB040955 (SEQ ID NO:52) (SEQ ID 
NO:53), U18197(SEQ ID NO:54), M65212(SEQ ID NO:55), 
U85992(SEQ ID NO:56), AB015019(SEQ ID NO:57), D87464(SEQ 
ID NO:58),. T17320(SEQ ID NO:59), AB034951(SEQ ID NO:60), 
BC000749(SEQ ID NO: 61), AF170084(SEQ ID NO: 62), 

15 A49674(SEQ ID NO: 63), AB022017(SEQ ID NO: 64), JC652'3(SEQ 
ID NO:65), AB018298(SEQ ID NO:66), AF015926(SEQ ID 
NO: 67), U83668(SEQ ID NO: 68), M17987(SEQ ID NO: 69), 
D42123(SEQ ID NO:70), T00261(SEQ ID NO:71), J03544(SEQ ID 
NO:72), AB029020(SEQ ID NO:73), U48734(SEQ ID NO:74), 

20 AF061258(SEQ ID NO:75), M77836(SEQ ID NO:76), M28214 (SEQ 
ID NO:77), AB015317(SEQ ID NO:78), M19383(SEQ ID NO:79), 
JC4775(SEQ ID NO: 80), U44131(SEQ ID NO: 81), AB00785'1 (SEQ 
ID NO:82), M63180(SEQ ID NO:83), U53347 (SEQ ID NO:84), 
AF112219(SEQ ID NO:85), BC010037 (SEQ ID NO:86), 

25 A59253(SEQ ID NO:87), D83004(SEQ ID NO:88), M33308(SEQ ID 
NO:89), AF060225(SEQ ID NO:90), AK022489(SEQ ID NO:91), 
BC012265(SEQ ID NO: 92), BC014514 (SEQ ID NO: 93), 
AF100757(SEQ ID NO: 94), AF217190 (SEQ ID NO: 95), 
BC009477(SEQ ID NO: 96), M22300(SEQ ID NO: 97), D00943(SEQ 

30 ID NO:98), U39412 (SEQ ID NO:99), M28211 (SEQ ID NO:100), 
U51478(SEQ ID NO: 101), AB033001(SEQ ID NO: 102), AB029025 
(SEQ ID NO:103), AF112227 (SEQ ID NO:104), L05628A(SEQ ID 
NO:105), F006083(SEQ ID NO:106), JEO350 (SEQ ID NO: 107), 
M83751 (SEQ ID NO:108), T13151(SEQ ID NO:109), 

35 AK024639(SEQ ID NO:110), A53016(SEQ ID NO:lll), 
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U47105(SEQ ID NO:112), AB023420 (SEQ ID NO:113), 
AB011173(SEQ ID NO:114), M69066(SEQ ID NO:115), 
BC000176(SEQ ID NO:116), AF024636(SEQ ID NO:117), 
M98474(SEQ ID NO:118), BC004821(SEQ ID NO:119), 
5 JC1365(SEQ ID NO:120), X61970(SEQ ID NO: 121), D14662(SEQ 
ID NO: 122), AC004839 (SEQ ID NO: 123), AF128527 (SEQ ID 
NO:124), AY081219(SEQ IDNO:125), AF001628(SEQ ID 
NO:126), M33146 (SEQ ID NO: 127), U48722 (SEQ ID NO:128), 
AF029890(SEQ ID NO:129), M59828(SEQ ID NO:130), 

10 T4 6901 ( SEQ ID NO:131), T46250 (SEQ ID NO:132), 

AF188611 (SEQ ID NO : 133 ) , D89729(SEQ ID NO:134), 
AB018541 (SEQ ID NO:135), L07493(SEQ ID NO:136), 
L47162(SEQ ID NO:137), BC000361 (SEQ ID NO:138), 
AF047042(SEQ ID NO:139), M14221 (SEQ ID NO:140), 

15 L06505(SEQ ID NO:141), U16738(SEQ ID NO:142), 

BC000502(SEQ ID NO:143), U83410 (SEQ ID NO:144), 
U23803(SEQ ID NO:145), U63630(SEQ ID NO:146), J04031(SEQ 
ID NO:147), U17032(SEQ ID NO:148), L22009(SEQ ID NO: 149), 
AF161494(SEQ ID NO: 150), U33635(SEQ ID NO: 151), 

20 X70649(SEQ ID NO:152), M11146 (SEQ ID NO:153), 
U96132(SEQ ID NO:154), AL035413(SEQ ID NO:155), 
AF111168(SEQ ID NO:156), M68840(SEQ ID NO:157), 
M22382(SEQ ID NO:158), T42692 (SEQ ID NO:159), L06499(SEQ 
ID NO:160), AF214737(SEQ ID NO:161), M29536(SEQ ID 

25 NO: 162), D13988 (SEQ ID NO:163), AK024512(SEQ ID NO:164), 
JW0079(SEQ ID NO:165), J04027 (SEQ ID NO:166), 
AF047472(SEQ ID NO:167), BC008751(SEQ ID NO:168), 
153799 (SEQ ID NO:169), X78136(SEQ ID NO:170), 
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35 M15661 (SEQ ID NO:183), AB032903(SEQ ID NO:184), 
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L13848(SEQ ID NO:185), J03826(SEQ ID NO:186), 
AB043007(SEQ ID NO:187), J02966(SEQ ID NO:188), 
A55575(SEQ ID NO:189), L35946(SEQ ID NO:190), 
AF111713(SEQ ID NO:191) r D16481 (SEQ ID NO:192), 
5 X61100(SEQ ID NO:193), M28372(SEQ ID NO:194), 
AF177344(SEQ ID NO:195), T09073(SEQ ID NO:196), 
AF154502(SEQ ID NO:197), 155595 (SEQ ID NO:198), 
S63912 (SEQ ID NO: 199) , AK000501 (SEQ ID NO: 200) , 
M28880(SEQ ID NO:201), M34424(SEQ ID NO:202), 

10 AH003217(SEQ ID NO:203), S78046(SEQ ID NO:204), 

U24105(SEQ ID NO:205), U64791(SEQ ID NO:206), M55905(SEQ 
ID NO:207), D49396(SEQ ID NO:208), M32325(SEQ ID NO:209), 
U28811 (SEQ ID NO:210), D16480 (SEQ ID NO:211), D38112 (SEQ 
ID NO:212), AB007867(SEQ ID NO:213), A49656(SEQ ID 

15 NO:214), AL035689(SEQ ID NO:215), U23143(SEQ ID NO:216), 
X71129(SEQ ID NO:217), AB046803(SEQ ID NO:218), 
S69272(SEQ ID NO:219), L08666(SEQ ID NO:220), 
BC002479(SEQ ID NO:221), AL023805 (SEQ ID NO:222), 
U25064 (SEQ ID NO: 223) , AB004574 (SEQ ID NO: 224) , 

20 AF277719(SEQ ID NO:225), M94314(SEQ ID NO:226), 
B53737(SEQ ID NO:227), U15008 (SEQ ID NO:228), 
AF242773(SEQ ID NO:229), BC007321 (SEQ ID NO:230), 
U30894(SEQ ID NO:231), AF007833(SEQ ID NO:232), 
AK025822(SEQ ID NO:233), BC009244 (SEQ ID NO:234), 

25 AF043250(SEQ ID NO:235), X64044(SEQ ID NO:236), 
D17532(SEQ ID NO:237), AJ245620(SEQ ID NO:238), 
J04444(SEQ ID NO:239), AF044953(SEQ ID NO:240), 
M30448(SEQ ID NO:241), M22636(SEQ ID NO:242), D21163 (SEQ 
ID NO:243), AF30405(SEQ ID NO:244), BC002348(SEQ ID 

30 NO:245), BC007904(SEQ ID NO:246), AK022590 (SEQ ID 

NO:247), U60266(SEQ ID NO:248), D16561(SEQ ID NO:249), 
D26361 (SEQ ID NO:250), AC002540 (SEQ ID NO:251), 
A54601 (SEQ ID NO:252), J04810 (SEQ ID NO:253), 
AF053069(SEQ ID NO:254), M60854(SEQ ID NO:255), 

35 BC018340(SEQ ID NO:256), AF018956(SEQ ID NO:257), 
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D50420(SEQ ID NO:258), AF220049 (SEQ ID NO:259), 
AF150087(SEQ ID NO:260), L04636(SEQ ID NO-.261), 
AL035079(SEQ ID NO:262), AF146192(SEQ ID NO:263), 
M80254(SEQ ID NO:264), U17248 (SEQ ID NO:265), L16842(SEQ 
5 ID NO:266), U96114 (SEQ ID NO:267), X92689 (SEQ ID 

NO:268), AF015812(SEQ ID NO:269), M33374(SEQ ID NO:270), 
D86061 (SEQ ID NO:271), D87073 (SEQ ID NO:272), 
AF047470(SEQ ID NO:273), M63488(SEQ ID NO:274), 
AF151817(SEQ ID NO:275), AF026977(SEQ ID NO:276), 

10 AK001714(SEQ ID NO:277), BC022414 (SEQ ID NO:278), 
M96982(SEQ ID NO:279), J04058 (SEQ ID NO:280), 
AF042284 (SEQ ID NO:281), M36647 (SEQ ID NO:282), 
L06132(SEQ ID NO:283), AB018266(SEQ ID NO:284), 
M94046(SEQ ID NO:285), D14710 (SEQ ID NO:286), J03225 (SEQ 

15 ID NO: 287), AF151809(SEQ ID NO:288), L06498(SEQ ID 

NO:289), J04973(SEQ ID NO:290), M35410(SEQ ID NO:291), 
D10511 ( SEQ ID NO:292), BC001454(SEQ ID NO:293), 
J0325Q(SEQ ID NO:294), AAC41754(SEQ ID NO:295), 
BC001795(SEQ ID NO:296), X12671(SEQ ID NO:297), 

20 AF068846(SEQ ID NO:298), D30648 (SEQ ID NO:299), 

AF038962(SEQ ID NO:300), AF161397 (SEQ ID NO:301), 
M57424(SEQ ID NO:302), U34355(SEQ ID NO:303), 
BC007295(SEQ ID NO:304), U59321(SEQ ID NO:305), 
AF085361(SEQ ID NO:306), AF181120(SEQ ID NO:307), 

25 AJ001258(SEQ ID NO:308), AF017456(SEQ ID NO:309), 
M96684(SEQ ID NO:310), AC004528(SEQ ID N0:311), 
D87686(SEQ ID NO:312), S70314(SEQ ID NO:313), 
AC004957(SEQ ID NO:314), U74628(SEQ ID NO:315), 
AF087135(SEQ ID NO:316), AF047434(SEQ ID NO:317), 

30 AC005609(SEQ ID NO:318), AK024450(SEQ ID NO:319), 
L41351 (SEQ ID NO:320), U25165(SEQ ID NO.-321), 
BC001015(SEQ ID NO:322), AL023881 (SEQ ID NO:323), 
L12387(SEQ ID NO:324), X83425 (SEQ ID NO:325), U29091(SEQ 
ID NO:326), M15353 (SEQ ID NO:327), AB000449(SEQ ID 

35 NO.-328), X03444 (SEQ ID NO:329), D25328 (SEQ ID NO:330), 
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L29555(SEQ ID NO:331), Ml 13 54 (SEQ ID NO:332), 
BAA09768(SEQ ID NO:333), AB006537 (SEQ ID NO:334), 
M34458(SEQ ID NO:335), X73459(SEQ ID NO:336), T08789(SEQ 
ID NO:337), AF002668(SEQ ID NO:338), U12424 (SEQ ID 
5 NO:339), L14599(SEQ ID NO:340), AK022587(SEQ ID NO:341), 
X62137(SEQ ID NO: 342), M55210(SEQ ID NO: 343} , L22253 (SEQ 
ID NO:344), M64749(SEQ ID NO:345), M22430 (SEQ ID NO:346), 
AF057145(SEQ ID NO:347), AJ002744(SEQ ID NO:348), 
AB014511 (SEQ ID NO:349), AJ278775 (SEQ ID NO:350), 

10 S12444(SEQ ID NO: 351), AB028980(SEQ ID NO: 352), and 
D26135(SEQ ID NO:353), U78107 (SEQ ID NO:354), or a 
corresponding encoded polypeptide or nucleotide sequence, 
in a sample from the individual, and (b) comparing the 
level of the biomarker in the sample to a reference level 

15 of the biomarker, wherein a level of the biomarker in the 
sample 2-fold or more higher or lower than the reference 
level of the biomarker indicates the presence of, or 
susceptibility to, a prostate neoplastic condition in the 
individual . 

2 0 In particular embodiments, the biomarker can be 

selected from a nucleic acid molecule or amino acid 
sequence having a GenBank accession number of M18157, 
U75329, AF099989, AC005278, 138346, AF029684, M38690, 
AK000542, L06070, M27274, D29011, U35146, U72761, D87953, 

25 J03796, T34532, Y14436, AH011158, AL136939, U71321, 

AF154108, AB037745, U07643, D89053, AK022527, L36463, 
U28936, D43682, L04270, AF124141, AK025588, BC002374, 
U26644, AJ245222, AK026904, BC016318, X12433, 094777, 
L29008, AJ239387, U22526, AB020706, AB007153, AC011001, 

30 U19822, AF153330, S71949, U82761, AB040955, U78107, or a 
corresponding amino acid sequence or nucleotide sequence 
respectively; from a nucleic acid molecule or amino acid 
sequence having a GenBank accession number of D18197, 
M65212, U85992, AB015019, D87464, T17320, AB034951, 
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BC000749, AF170084, A49674, AB022017, JC6523, AB018298, 
AF015926, U83668, M17987, D42123, T00261, J03544, 
AB029020, U48734, AF061258, M77836, M28214, AB015317, 
M19383, JC4775, U44131, AB007851, M63180, U53347, 
5 AF112219, BC010037, A59253, D83004, M33308, AF060225, 
AK022489, BC012265, BC014514, AF100757, AF217190, 
BC009477, M22300, or a corresponding encoded amino acid 
sequence or nucleotide sequence, respectively; from a 
nucleic acid molecule or amino acid sequence having a 

10 GenBank accession number of D00943, U39412, M28211, 

U51478, AB033001, AB029025, AF112227, L05628A, F006083, 
JEO350, M83751,T13151, AK024639, A53016, U47105, 
AB023420, AB011173, M69066, BC000176, AF024636, M98474, 
BC004821, JC1365, X61970, D14662, AC004839, AF128527, 

15 AY081219, AF001628, M33146, or a corresponding encoded 

amino acid sequence or nucleotide sequence, respectively; 
from a nucleic acid molecule or amino acid sequence 
having a GenBank accession number of U48722, AF029890, 
M59828, T46901, T46250, AF188611, D89729, AB018541, 

20 L07493, L47162, BC000361, AF047042, M14221, L06505, 

U16738, BC000502, U83410, U23803, U63630, J04031, U17032, 
L22009, AF161494, U33635, X70649, Mlll46,or a 
corresponding encoded amino acid sequence or nucleotide 
sequence, respectively; from a nucleic acid molecule or 

25 amino acid sequence having a GenBank accession number of 
U96132, AL035413, AF111168, M68840, M22382, T42692, 
L06499, AF214737, M29536, D13988, AK024512, JW0079, 
J04027, AF047472, BC008751, 153799, X78136, AF057740, 
A57099, AC003972, M93107, AF157317, AF161507, BC002505, 

30 X78933, AB039669, U78027, AF041483, BC003092, M15661, 
AB032903, L13848, J03826, AB043007, J02966, or a 
corresponding encoded amino acid sequence or nucleotide 
sequence, respectively; from a nucleic acid molecule or 
amino acid sequence having a GenBank accession number of 

35 A55575, L35946, AF111713, D16481, X61100, M28372, 
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AF177344, T09073, AF154502, 155595, S63912, AK000501, 
M28880, M34424, AH003217, S78046, U24105, U64791, M55905, 
D49396, M32325, U28811, D16480, D38112, AB007867, A49656, 
AL035689, U23143, X71129, AB046803, S69272, L08666, 
5 BC002479, AL023805, U25064, AB004574, AF277719, M94314, 
B53737, U15008, AF242773, BC007321, U30894, AF007833, 
AK025822, BC009244, AF043250, X64044, D17532, AJ245620, 
J04444, AF044953, M30448, M22636, D21163, AF30405, 
BC002348, or a corresponding encoded amino acid sequence 

10 or nucleotide sequence, respectively; from a nucleic acid 
molecule or amino acid sequence having a GenBank 
accession number of BC007904, AK022590, U60266, D16561, 
D26361, AC002540, A54601 J04810, AF053069, M60854, 
BC018340, AF018956, D50420, AF220049, AF150087, L04636, 

15 AL035079, AF146192, M80254, U17248, L16842, U96114, 
X92689, AF015812, M33374, D86061, D87073, AF047470, 
M63488, AF151817, AF026977, AK001714, BC022414, M96982, 
J04058, AF042284, M36647, L06132, AB018266, M94046, 
D14710, J03225, AF151809, L06498, J04973, M35410, D10511, 

20 BC001454, J03250, AAC41754, BC001795, X12671, AF068846, 
D30648, AF038962, AF161397, M57424, U34355, BC007295, 
U59321, AF085361, AF181120, AJ001258, AF017456, M96684, 
or a corresponding encoded amino acid sequence or 
nucleotide sequence, respectively; from a nucleic acid 

25 molecule or amino acid sequence having a GenBank 

accession number of AC004528, D87686, S70314, AC004957, 
U74628, AF087135, AF047434, AC005609, AK024450, L41351, 
U25165, BC001015, AL023881, L12387, X83425, U29091, 
M15353, AB000449, X03444, D25328, L29555, M11354, 

30 BAA09768, AB006537, M34458, X73459, T08789, AF002668, 

U12424, L14599, AK022587, X62137, M55210, L22253, M64749, 
M22430, AF057145, AJ002744, AB014511, AJ278775, S12444, 
AB028 980, and D2 6135, or a corresponding encoded amino 
acid sequence or nucleotide sequence, respectively. 



35 
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A prostate neoplastic condition is 
characterized by a benign or malignant prostate lesion of 
proliferating cells. Prostate neoplastic conditions 
include, for example, prostate interepithelial neoplasia 
5 (PIN) and prostate cancer. Prostate cancer is 

characterized by an uncontrolled proliferation of 
prostate cells which can invade and destroy adjacent 
tissues as well as metastasize. Primary prostate tumors 
can be classified into stages TX, TO, Tl, T2, T3, and T4 

10 and metastatic tumors can be classified into stages Dl, 

D2 and D3 . Similarly, there are classifications known by 
those skilled in the art for the progressive stages of 
precancerous lesions or PIN. The methods herein are 
applicable for the diagnosis or treatment of any or all 

15 stages of prostate neoplastic conditions, other than 
benign prostatic hypertrophy. In one embodiment, the 
method for diagnosing or predicted susceptibility to a 
prostate neoplastic condition does not include diagnosing 
or predicted susceptibility to benign prostatic 

2 0 hypertrophy . 

The use of a level of a biomarker, such as RDC1 
or another biomarker having a nucleotide sequence listed 
by GenBank accession number in Table 1, in prostate 
cells, the circulatory system and urine as a diagnostic 

25 indicator of a prostate pathology, allows for early 

diagnosis as a predictive indicator when no physiological 
or pathological symptoms are apparent. The methods are 
applicable, for example, to any males over age 50, 
African-American males and males with familial history of 

30 prostate neoplastic conditions or pathologies. The 

diagnostic methods of the invention also are applicable 
to individuals predicted to be at risk for prostate 
neoplastic conditions or pathologies by reliable 
prognostic indicators prior to onset of overt clinical 



WO 2004/058051 



PCT/US2003/040741 



34 

symptoms. Those skilled in the art will know by using 
routine examinations and practices in the field of 
medicine those individuals who are applicable candidates 
for diagnosis by the methods of the invention. 

5 For example, individuals suspected of having a 

prostate neoplastic condition can be identified by 
exhibiting presenting signs of prostate cancer which 
include, for example, a palpable nodule (> 50% of the 
cases) , dysuria, cystitis and prostatitis, frequency, 

10 urinary retention, or decreased urine stream. Signs of 
advanced disease include pain, uremia, weight loss and 
systemic bleeding. Prognostic methods of this invention 
are applicable to individuals after diagnosis of a 
prostate neoplastic condition, for example, to monitor 

15 improvements or identify residual neoplastic prostate 
cells using, for example, imaging methods known in the 
art and which target RDCl or another biomarker having a 
nucleotide or amino acid sequence referenced by GenBank 
accession number in Table 1. 

20 The diagnostic methods of the invention are 

applicable for use with a variety of different types of 
samples isolated or obtained from an individual having, 
or suspected of having, a prostate neoplastic condition 
or prostate pathology. For example, samples applicable 

25 for use in one or more diagnostic formats of the 

invention include tissue and cell samples. A tissue or 
cell sample can be obtained, for example, by biopsy or 
surgery. As described below, and depending on the format 
of the method, the tissue can be used whole or subjected 

3 0 to various methods known in the art to disassociate the 
sample into smaller pieces, cell aggregrates or 
individual cells. Additionally, when combined with 
amplification methods such as polymerase chain reaction 
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(PCR) , a single prostate cell sample is sufficient for 
use in diagnostic assays of the invention that employ 
hybridization detection methods. Similarly, when 
measuring biomarker polypeptide levels, amplification of 
5 the signal with enzymatic coupling or photometric 

enhancement can be employed using only a few or a small 
number of cells. 

Whole tissue obtained from a prostate biopsy or 
surgery is one example of a prostate cell sample. Whole 

10 tissue prostate cell samples can be assayed employing any 
of the formats described below. For example, the 
prostate tissue sample can be mounted and hybridized in 
situ with biomarker nucleic acid probes. Similar 
histological formats employing protein detection methods 

15 and in situ activity assays also can be used to detect 
biomarker polypeptides in whole tissue prostate cell 
samples. Protein detection methods include, for example, 
staining with biomarker specific antibodies. Such 
histological methods as well as others well known to 

20 those skilled in the art are applicable for use in the 

diagnostic methods of the invention using whole tissue as 
the source of a prostate cell sample. Methods for 
preparing and mounting the samples are similarly well 
known in the art. 

25 Individual prostate cells and cell aggregates 

from an individual having, or suspected of having, a 
prostate neoplastic condition is another example of a 
prostate cell sample that can be analyzed for increased 
expression of biomarker RNA or polypeptide. The cells 

3 0 can be grown in culture and analyzed in situ using 

procedures such as those described above. Generally, 
however, whole cell samples expressing cell surface 
markers such as RDC1 can be rapidly tested using 
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fluorescent or magnetic activated cell sorting (FACS or 
MACS) with labeled binding agents specific for a 
biomarker, such as RDC1, or using binding agents 
selective for epithelial or prostate cell populations, 
5 for example, and then determining the level of a 

biomarker within this population. The level can be 
determined by, for example, binding agents specific for a 
biomarker, such as RDC1, or by hybridization to a 
biomarker specific probe. Other methods for measuring 
10 the level of a biomarker in whole cell samples are known 
in the art and are similarly applicable in any of the 
diagnostic formats described below. 

The tissue or whole cell prostate cell sample 
obtained from an individual also can be analyzed for 

15 increased biomarker expression by lysing the cell and 
measuring the expression levels of a biomarker in the 
lysate, a fractionated portion thereof or a purified 
component thereof using any of diagnostic formats 
described below. For example, if a hybridization format 

20 is used, biomarker RNA can be amplified directly from the 
.lysate using PCR, or other amplification procedures well 
known in the art such as RT-PCR, 5 1 or 3 f RACE to 
directly measure the expression level of the biomarker. 
RNA also can be isolated and probed directly such as by 

25 solution hybridization or indirectly by hybridization to 
immobilized RNA. Similarly, when determining the level 
of a biomarker using polypeptide detection formats, 
lysates can be assayed directly, or they can be further 
fractionated to enrich for the biomarker. Numerous other 

30 methods applicable for use with whole prostate cell 

samples are well known to those skilled in the art and 
can accordingly be used in the methods of the invention. 
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The prostate tissue or cell sample can be 
obtained directly from the individual or, alternatively, 
it can be obtained form other sources for testing. 
Similarly, the cell sample can be tested when it is 
5 freshly isolated or it can be tested following short or 
prolonged periods of cryopreservation without substantial 
loss in accuracy or sensitivity. If the sample is to be 
tested following an indeterminate period of time, it can 
be obtained and then cryopreserved, or stored at 4°C for 

10 short periods of time, for example. An advantage of the 
diagnostic methods of the invention is that they do not 
require histological analysis of the sample. As such, 
the sample can be initially disaggregated, lysed, 
fractionated or purified and the active component stored 

15 for later diagnosis. 

A soluble portion of a biomarker that has an 
extracellular region, such as RDC1, can be cleaved, and 
become present in a bodily fluid of an individual. 
Therefore, fluid samples which can be measured for 

20 biomarker levels include, for example, blood, serum, 

lymph, urine and semen. Other bodily fluids are known to 
those skilled in the art and are similarly applicable for 
use as a sample in the diagnostic methods of the 
invention. One advantage of analyzing fluid samples is 

25 that they are readily obtainable, in sufficient quantity, 
without invasive procedures as required by biopsy and 
surgery. Analysis of fluid samples such as blood, serum 
and urine will generally be in the diagnostic formats 
described above and biomarker polypeptide is circulating 

30 in a soluble form, the methods will be similar to those 
which measure levels from cell lysates, fractionated 
portions thereof or purified components. 
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Given the teachings and guidance provided 
herein, the choice of measuring RNA or polypeptide levels 
will be that of the user. Considerations such as the 
sample type, availability and amount will also influence 
5 selection of a particular diagnostic format. For 

example, if the sample is a prostate cell sample and 
there is only a small amount available, then diagnostic 
formats which measure the amount of biomarker RNA, by, 
for example, PGR amplification, or which measure 

10 biomarker cell surface polypeptides by, for example, FACS 
analysis can be appropriate choices for determining the 
level of biomarker. Alternatively, if the sample is a 
blood sample and the user is analyzing numerous different 
samples simultaneous, such as in a clinical setting, then 

15 a multisample format, such as an Enzyme Linked 

Immunoabsorbant Assay (ELISA) , which measures the amount 
of biomarker polypeptide can be an appropriate choice for 
determining the level of biomarker. Additionally, 
biomarker nucleic acids released into bodily fluids from 

20 the neoplastic or pathological prostate cells can also be 
analyzed by, for example, PCR or RT-PCR. Those skilled 
in the art will know, or can determine which format is 
amenable for a particular application and which methods 
or modifications known within the art are compatible with 

25 a particular type of format. 

Hybridization methods are applicable for 
measuring the amount of biomarker RNA as an indicator of 
biomarker nucleic acid levels. There are numerous 
methods well known in the art for detecting nucleic acids 
30 by specific or selective hybridization with a 

complementary probe. Such methods include both solution 
hybridization procedures and solid-phase hybridization 
procedures where the probe or sample is immobilized to a 
solid support. Descriptions for such methods can be 
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found in, for example, Sambrook et al., Molecular 
Cloning: A Laboratory Manual , 3rd ed. , Cold Spring Harbor 
Press, Cold Spring Harbor, New York (2001) . Specific 
examples of such methods include PCR and other 
5 amplification methods such as RT-PCR, 5 f or 3 1 RACE, 

RNase protection, RNA blot, dot blot or other membrane- 
based technologies, dip stick, pin, ELISA or two- 
dimensional arrays immobilized onto chips as a solid 
support. These methods can be performed using either 
10 qualitative or quantitative measurements, all of which 
are well known to those skilled in the art. 

PCR or RT-PCR can be used with isolated RNA or 
crude cell lysate preparations. As described previously, 
PCR is advantageous when there is little starting 

15 material. A further description of PCR methods can be 
found in, for example, Dieffenbach, C.W., and Dveksler, 
G.S., PCR Primer: A Laboratory Manual , Cold Spring Harbor 
Press, Plainview, New York (1995) . Multisample formats 
such as an ELISA or two-dimensional array offer the 

20 advantage of analyzing numerous, different samples in a 
single assay. Solid-phase dip stick-based methods offer 
the advantage of being able to rapidly analyze a 
patient's fluid sample and obtain an immediate result. 

Nucleic acid probes useful for measuring the 
25 level of biomarker by hybridization include, for example, 
nucleic acids corresponding to 'a nucleic acid molecule 
referenced by accession number in Table 1, or an RDC1 
nucleic acid sequence, such as that referenced as SEQ ID 
N0:1, and oligonucleotides therefrom, corresponding to 
3 0 biomarker nucleotide sequences capable of specifically 
hybridizing to the corresponding biomarker RNA. Such 
oligonucleotides can contain at least 15 contiguous 
nucleotides from the reference nucleotide sequence, can 
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include at least 16, 17, 18, 19, 20 or at least 25 
contiguous nucleotides, and often includes at least 30, 
40, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, 225, 
250, 275, 300, 325, up to 350 contiguous nucleotides from 
5 the reference nucleotide sequence. Those skilled in the 
art are able to access the public sequence database 
GenBank to obtain the nucleotide sequence of a biomarker 
useful in a method of the invention because GenBank 
accession numbers are listed in Table 1. Those skilled 

10 in the art will be able to select a probe sequence from 
any nucleotide sequence corresponding to a biomarker 
useful in a method of the invention. A variety of well 
known computer programs can be used for probe selection, 
if desired. Such programs include, for example, OSP (PCR 

15 Methods and App lications 1:124-128(1991)) and PCAP 
(Comput. AppI. Biosci. 9:201-203(1993)). 

Briefly, for detection by hybridization, the 
biomarker nucleic acid probes having detectable labels 
20 are added to a prostate cell sample or a fluid sample 
obtained from the individual having, or suspected of 
having, a prostate neoplastic condition under conditions 
which allow annealing of the probe to the corresponding 
biomarker RNA. Such conditions are well known in the art 

25 for both solution and solid phase hybridization 

procedures. Moreover, optimization of hybridization 
conditions can be performed, if desired, by hybridization 
of an aliquot of the sample at different temperatures, 
durations and in different buffer conditions. Such 

3 0 procedures are routine and well known to those skilled. 
Following annealing, the sample can be washed and the 
signal measured and compared with a reference or standard 
value. The magnitude of the hybridization signal is 
directly proportional to the expression level of the 

3 5 particular biomarker- 
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Essentially all modes of affinity binding 
assays are applicable for use in determining a level of a 
biomarker in a sample. Such methods are rapid, efficient 
and sensitive. Moreover, affinity binding methods are 
5 simple and can be modified to be performed under a 

variety of clinical settings and conditions to suit a 
variety of particular needs. Affinity binding assays 
that are known and can be used in the methods of the 
invention include both soluble and solid phase formats. 

10 A specific example of a soluble phase affinity binding 

assay is immunoprecipitation using a biomarker selective 
antibody or other binding agent. Solid phase formats are 
advantageous for the methods of the invention since they 
are rapid and can be performed more easily on multiple 

15 different samples simultaneously without losing 

sensitivity or accuracy. Moreover, solid phase affinity 
binding assays are further amenable to high throughput 
screening and automation. 

Specific examples of solid phase affinity 
20 binding assays include immunohistochemical binding 

assays, immunoaf f inity binding assays such as an ELISA 
and radioimmune assay (RIA) . Other solid phase affinity 
binding assays are known to those skilled in the art and 
are applicable to the methods of the invention. Although 
25 affinity binding assays are generally formatted for use 
with an antibody binding molecules that is selective for 
the analyte or ligand of interest, essentially any 
binding agent can be alternatively substituted for the 
selectively binding antibody. Such binding agents 
3 0 include, for example, macromolecules such as 

polypeptides, peptides, nucleic acid molecules, lipids 
and sugars as well as small molecule compounds. Methods 
are known in the art for identifying such molecules which 
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bind selectively to a particular analyte or ligand and 
include, for example, surface display libraries and 
combinatorial libraries. Thus, for a molecule other than 
an antibody to be used in an affinity binding assay, all 
5 that is necessary is for the binding agent to exhibit 
selective binding activity for a biomarker. 

The various modes of affinity binding assays, 
such as immunoaf f inity binding assays, include, for 
example, immunohistochemistry methods, solid phase ELISA 
and RIA as well as modifications thereof. Such 
modifications thereof include, for example, capture 
assays and sandwich assays as well as the use of either 
mode in combination with a competition assay format. The 
choice of which mode or format of immunoaf f inity binding 
assay to use will depend on the intent of the user. Such 
methods can be found described in common laboratory 
manuals such as Harlow and Lane, Using Antibodies: A 
Laboratory Manual , Cold Spring Harbor Laboratory Press, 
New York (1999) . 

2 0 An antibody useful in the methods of the 

invention includes a polyclonal and monoclonal antibody, 
as well as an antigen binding fragment of such 
antibodies. Methods of preparing polyclonal or 
monoclonal antibodies are well known to those skilled in 

25 the art and are described, for example, in Harlow and 

Lane, Antibodies: A Laboratory. Manual , Cold Spring Harbor 
Laboratory Press (1988) . 

An antibody useful in the methods of the 
invention also includes naturally occurring antibodies as 
30 well as non-naturally occurring antibodies, including, 
for example, single chain antibodies, chimeric, 
bifunctional and humanized antibodies, as well as 
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antigen-binding fragments thereof. Such non-naturally 
occurring antibodies can be constructed using solid phase 
peptide synthesis , can be produced recombinantly or can 
be obtained, for example, by screening combinatorial 
5 libraries consisting of variable heavy chains and 
variable light chains as described by Huse et al . 
( Science 24 6:1275-1281 (1989)). These and other methods 
of making, for example, chimeric, humanized, CDR-grafted, 
single chain, and bifunctional antibodies are well known 

10 to those skilled in the art (Winter and Harris, Immunol . 
Today 14:243-246 (1993); Ward et al., Nature 341:544-546 
(1989) ; Harlow and Lane, supra, 1988); Hilyard et al . , 
Protein Engineering: A practical approach (IRL Press 
1992) ; Borrabeck, Antibody Engineering , 2d ed. (Oxford 

15 University Press 1995)). 

Formats employing affinity binding can be used 
in conjunction with a variety of detection labels and 
systems known in the art to quantitate amounts of 
biomarkers in the analyzed sample. Detection systems 

20 include the detection of bound biomarker by both direct 
and indirect means. Direct detection methods include 
labeling of the biomarker-specif ically reactive antibody 
or binding agent. Indirect detection systems include, 
for example, the use of labeled secondary antibodies and 

25 binding agents. 

Secondary antibodies, labels and detection 
systems are well known in the art and can be obtained 
commercially or by techniques well known in the art. The 
detectable labels and systems employed with the 
3 0 biomarker-selective binding agent should not impair 
binding of the agent to the biomarker. Moreover, 
multiple antibody and label systems can be employed for 
detecting the bound biomarker-specif ically reactive 
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antibody to enhance the sensitivity of the binding assay 
if desired. 



Detectable labels can be essentially any label 
that can be quantitated or measured by analytical 
5 methods. Such labels include, for example, enzymes, 

radioisotopes, fluorochromes as well as chemilluminescent 
and bioluminescent compounds. Specific examples of 
enzyme labels include horseradish peroxidase (HRP) , 
alkaline phosphatase (AP) , (3-galactosidase , urease and 
10 l.ucif erase. 

A horseradish-peroxidase detection system can 
be used, for example, with the chromogenic substrate 
tetramethylbenzidine (TMB) , which yields a soluble 
product in the presence of hydrogen peroxide that is 

15 detectable by determining absorbance at 450 nm. An 

alkaline phosphatase detection system can be used with 
the chromogenic substrate p-nitrophenyl phosphate, for 
example, which yields a soluble product readily 
detectable by determining absorbance at 4 05 nm. 

20 Similarly, a (3-galactosidase detection system can be used 
with the chromogenic substrate o-nitrophenyl- (3-D- 
galactopyranoside (ONPG) , which yields a soluble product 
detectable by determining absorbance at 410 nm, or a 
urease detection system can be used with a substrate such 

25 as urea-bromocresol purple (Sigma Immunochemicals, St. 
Louis, MO) . Luciferin is the substrate compound for 
luciferase which emits light following ATP-dependent 
oxidation. 



Fluorochrome detection labels are rendered 
3 0 detectable through the emission of light of ultraviolet 
or visible wavelength after excitation by light or 
another energy source. DAPI, fluorescein, Hoechst 33258, 
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R-phycocyanin, B-phycoerythrin, R-phycoerythrin, 
rhodamine, Texas red and lissamine are specific examples 
of fluorochrome detection labels that can be utilized in 
the affinity binding formats of the invention, A 
5 particularly useful fluorochrome is fluorescein or 
rhodamine , 

Chemiluminescent as well as bioluminescent 
detection labels are convenient for sensitive, 
non-radioactive detection of a biomarker and can be 
10 obtained commercially from various sources such as 

Amersham Lifesciences, Inc. (Arlington Heights, IL) . 

Alternatively, radioisotopes can be used as 
detectable labels in the methods of the invention. 
Iodine-125 is a specific example of a radioisotope useful 
15 as a detectable label. 

Signals from detectable labels can be analyzed, 
for example, using a spectrophotometer to detect color 
from a chromogenic substrate; a fluorometer to detect 
fluorescence in the presence of light of a certain 

20 wavelength; or a radiation counter to detect radiation, 

such as a gamma counter for detection of iodine-125. For 
detection of an enzyme-linked secondary antibody, for 
example, a quantitative analysis of the amount of bound 
agent can be made using a spectrophotometer such as an 

25 EMAX Microplate Reader (Molecular Devices, Menlo Park, 
CA) in accordance with the manufacturer's instructions. 
If desired, the assays of the invention can be automated 
or performed robotically, and the signal from multiple 
samples can be detected simultaneously. 

3 0 Assay formats useful in the present invention 

can be forward, reverse or simultaneous as described in 
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U.S. Patent No. 4,376,110 and No. 4,778,751. Separation 
steps for the various assay formats described herein, 
including the removal of unbound secondary antibody, can 
be performed by methods known in the art (Harlow and 
5 Lane, supra) . For example, washing with a suitable 

buffer can be followed by filtration, aspiration, vacuum 
or magnetic separation as well as by centrif ugation . 

A binding agent selective for a biomarker also 
can be used in imaging methods that are targeted at 
biomarker-expressing neoplastic cells. These imaging 
techniques will have utility in identification of 
residual neoplastic cells at the primary site following 
standard treatments including, for example, surgical 
resection of an organ of the gastrointestinal system, 
such as the colon, and radiation therapy. In addition, 
imaging techniques that detect neoplastic cells have 
utility in detecting secondary sites of metastasis. The 
biomarker specific binding agent can be radiolabeled 
with, for example, U1 indium and infused intravenously as 
described by Kahn et al., Journal of Urology 152 : 1952- 
1955 (1994) . The binding agent selective for a biomarker 

r 

can be, for example, a monoclonal antibody specifically 
reactive with a biomarker such as an angrogen-regulated 
gene. Imaging can be accomplished by, for example, 
radioimmunoscintigraphy as described by Kahn et al., 
supra . 

The reference level of a biomarker can be 
determined by a plurality of methods. The reference 
level can be determined by, for example, determining the 
30 level of a biomarker in nonneoplastic cells from the 
same tissue type as the tissue of cells to be tested, 
such as prostate tissue. As another example, the 
reference level can be determined by determining the 
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level of a biomarker in androgen-dependent tissue when 
the biomarker is being used to diagnose or determine a 
prognosis for androgen-independent prostate cancer. 

5 When the level of a biomarker in a sample from 

an individual is 2-fold or more higher than the normal 
reference level of the biomarker, the cells are 
considered to have a high level of, or overproduction, of 
the biomarker, which is correlated with a prostate 

10 neoplastic condition such as cancer. Similarly, when the 
level of a biomarker in sample from an individual is 2~ 
fold or more lower than the disease-state reference 
level, the cells are considered to have a low level of, 
or underproduction, of the biomarker, which is correlated 

15 with a normal condition. 

The reference level also can be determined by 
comparison of the level of a biomarker in populations of 
individuals having the same cancer. This can be 
accomplished, for example, by histogram analysis, in 
which an entire cohort of patients are graphically 
presented, wherein a first axis represents the level of 
the biomarker, and a second axis represents the number of 
patients in the cohort whose neoplastic cells express the 
biomarker at a given level. Two or more separate groups 
of patients can be determined by identification of 
subsets populations of the cohort which have the same or 
similar levels of the biomarker. Determination of the 
reference level can then be made based on a level which 
best distinguishes these separate groups. A reference 
level also can represent the levels of two or more 
markers. Two or more markers can be represented, for 
example, by a ratio of values for levels of each 
biomarker . 
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The reference level can be a single number, 
equally applicable to every individual, or the reference 
level can vary, according to specific subpopulations of 
individuals. For example, older men might have a 
5 different reference level than younger men for the same 
cancer. Furthermore, the reference level can be some 
level determined for each patient individually. For 
example, the reference level can be a certain ratio of a 
biomarker in the neoplastic cells of a patient relative 

10 to the biomarker levels in non-tumor cells within the 

same patient. Thus the reference level for each patient 
can be proscribed by a reference ratio of one or more 
biomarkers, where the reference ratio can be determined 
by any of the methods for determining the reference 

15 levels described herein. 

A high level of a biomarker, or overproduction 
of a biomarker gene, is related to a level of the 
biomarker above a determined reference level. Thus, a 
reference level of a biomarker in a cell is identified as 

20 a "cutoff" value, above which there is a significant 
correlation between the presence of the biomarker and 
increased or decreased likelihood of the sample 
containing tumor cells. Those of skill in the art will 
recognize that some "cutoff" values are not sharp in that 

25 clinical correlations are still significant over a range 
of values on either side of the cutoff; however, it is 
possible to select an optimal cutoff value (for example 
varying H-scores, and the like) of a level of a biomarker 
for a cancer cell type. It is understood that 

3 0 improvements in optimal cutoff values could be 
determined, depending on the sophistication of 
statistical methods used and on the number and source of 
samples used to determine reference or basal values. 
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Such overproduction is not typically calculated 
in terms of absolute biomarker levels, but is determined 
using relative measurements. These relative measurements 
are illustrated for quantitation purposes with an 
5 internal standard; however, it will be appreciated that 
other standards or methods of determination can be used, 
such as comparison with external standards, biomarker 
polypeptide measurements, biomarker mRNA measurements, 
absolute values of protein, mRNA or DNA levels, and the 
10 like. 

A reference level can also be determined by 
comparison of biomarker levels in populations of 
individuals having cancer, such as patients having cancer 
of the same stage. This can be accomplished by histogram 

15 analysis, in which the entire cohort of patients tested 
are graphically presented, .wherein a first axis 
represents the level of a biomarker, and a second axis 
represents the number of patients in the cohort whose 
tumor cells contain the biomarker at a given level. Two 

20 or more separate groups of patients can be determined by 
identification of subsets populations of the cohort which 
have the same or similar levels of the biomarker. 
Determination of the reference level can then be made 
based on a biomarker level that best distinguishes these 

25 separate groups. 

Verification that the reference level 
distinguishes the likelihood of neoplastic cell presence 
in a sample from individuals expressing below-ref erence 
biomarker levels versus individuals expressing above- 
30 reference biomarker levels can be carried out using 
single variable or multi-variable analysis. These 
methods determine the likelihood of a correlation between 
one or more variables and a given outcome. In the 



WO 2004/058051 



PCT/US2003/040741 



50 

specific case, the methods will determine the likelihood 
of a correlation between a biomarker levels (or biomarker 
level coupled with another variable) and presence of a 
prostate neoplastic condition in an individual. Any one 
5 of a plurality of methods well known to those of ordinary 
skill in the art for carrying out these analyses can be 
used. Examples of single variable analysis is the 
Kaplan-Meir method or the log-rank test. An example of 
multi-variable analysis is the Cox proportional-hazards 

10 regression model. Population-based determination of 

reference levels, for example, by histogram analysis can 
be carried out using a cohort of patients 
sufficient in size in order to determine two or more 
separate groups of patients having different biomarker 

15 levels. 

Further, while a reference level can separate 
two groups of individuals, it is within the scope of the 
invention that numerous reference values might exist 
which separate a plurality of populations. For example, 

20 two reference values can separate a first group of 

individuals with high levels of a biomarker from a second 
group of individuals with intermediate levels the 
biomarker, and from a third group of individuals with low 
levels of the biomarker. The number of different 

25 reference levels can be sufficient to proscribe a curve, 
such as a continuous line, which describes the likelihood 
of the presence of a prostate neoplastic condition in an 
individual as a function of the biomarker level in that 
individual. Such a curve will constitute a ^continuous" 

30 biomarker level, where the likelihood of the presence of 
a prostate neoplastic condition in an individual is 
proportional to the biomarker level in that individual. 
Two or more biomarker levels also can be represented by 
such a curve . 
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The reference level of a biomarker can further 
be used in conjunction with another variable found to be 
a statistically significant indicator of a prostate 
neoplasitc condition in an individual. Such indicators 
5 include the presence or levels of known cancer markers, 
or can be clinical or pathological indicators (for 
example, age, tumor size, tumor histology, clinical 
stage, family history and the like) . 

A difference between a level of expression of 

10 .an androgen-regulated gene used as a biomarker in test 
sample, such as RDCl, versus a reference level can be 
determined manually (by a person) or by a computer or 
other machine. An algorithm can be used to detect 
differences between a test sample level of- a biomarker 

15 and a reference level. The algorithm can score and 
compare, for example, differences in intensity of 
expression of a particular biomarker and score changes in 
intensity between two samples. A variety of such 
algorithms are known in the art. Differences are 

20 considered significant when they are 2-fold or greater, 

3-fold or greater or 5-fold or greater. Alternatively, a 
mathematical approach can be used to conclude whether 
differences in -biomarker levels in two or more, sample is 
significant (see, for example, Golub et al . , Science 

25 286:521 (1999)). One approach to determine whether a 

sample is more similar to or has maximum similarity with 
a given condition, such as a particular stage of tumor 
progression) is to compare the Euclidean distances 
between the sample and one or more pools representing 

30 different conditions for comparison; the pool with the 
smallest vector angle is then selected as the more 
similar to the test sample among the pools compared. 
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The diagnostic procedures described above and 
below can additionally be used in conjunction with other 
prostate markers, such as other prostate androgen- 
regulated genes , prostate specific antigen, human 
5 glandular kallikrein 2 (hk2) and prostase/PRSS18 for 
simultaneous or independent corroboration of a sample. 
Additionally, biomarker expression can be used in 
conjunction with smooth muscle cell markers to 
distinguish between pathological conditions such as 

10 neoplasia and malignant prostate cancer. The use of a 
combination of an androgen-regulated gene, such as RDC1, 
with one or more other biomarkers, including those 
referenced in Table 1, can provide increased diagnostic 
significance or confidence in a diagnostic or prognostic 

15 determination. Those skilled in the art will know which 
markers are applicable for use in conjunction with RDC1 
or a biomarker listed in Table 1 to ' delineate more 
specific diagnostic information such as that described 
above . 

20 As shown herein, RDCl polypeptide levels are 

reduced in prostate cancer cells treated with androgen, 
and RDCl has an important role in maintaining a 
proliferative phenotype of such androgen-treated cells. 
Therefore, a compound that decreases the activity of RDCl 

25 is a potential therapeutic compound for decreasing the 
ability of prostate cancer cells to proliferate. Thus, 
the invention provides a method for screening for a 
compound for decreasing prostate cell growth. The method 
involves (a) contacting a compound that is a RDCl 

30 antagonist with a cell; and (b) determining a 

proliferation state of the cell, wherein a compound that 
reduces proliferation of the cell is identified as a 
compound that decreases prostate cell growth. 
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A variety of well-known assays can be used to 
identify an RDC1 antagonist. Such assays include methods 
for identifying GPCR antagonists in the presence of a 
ligand, as well as methods for identifying GPCR 
5 antagonists in the absence of a ligand. An exemplary 
assay that employs an RDC1 ligand involves contacting 
RDC1 with one or more candidate compounds under 
conditions wherein an RDC1 ligand promotes a 
predetermined signal and identifying a compound that 

10 reduces the predetermined signal. Another exemplary 
assay for identifying an RDC1 antagonist involves 
contacting RDC1 with one or more candidate compounds in 
the presence of a RDCl agonist or ligand under conditions 
wherein the agonist or ligand binds to RDCl and 

15 identifying a compound that reduces the binding. An RDCl 
ligand or agonist for use in such assays can be, for 
example, adrenomedullin, a chemokine or another substance 
that binds to and activates RDCl. An exemplary assay for 
identifying an RDCl antagonist in the absence of a ligand 

20 or agonist is referred to as Constitutively Activated 
Receptor Technology (CART) , and is described, for 
example, at the URL arenapharm.com. Other assays for 
identifying a GPCR antagonist in the absence of a ligand 
are known to those skilled in the art. 

25 A variety of in vitro screening methods are 

useful for identifying a RDCl antagonist. The ability of 
a compound to modulate RDCl can be indicated, for 
example, by the ability to block agonist binding to RDCl 
or reduce a predetermined signal produced by a RDCl. 

30 Therefore, signaling and binding assays can be used to 
identify a RDCl antagonist. 

An RDCl antagonist is a compound that 
selectively inhibits or decreases normal signal 



WO 2004/058051 



PCT/US2003/040741 



54 

transduction through the RDC1 . An RDC1 antagonist can 
act by any antagonistic mechanism, such as by binding a 
RDC1 or a ligand, thereby inhibiting binding between RDC1 
and the ligand. A RDC1 antagonist can also inhibit 
5 binding between a specific or non-specific RDC1 agonist. 
An RDC1 antagonist can also act, for example, by 
inhibiting the binding activity of a ligand or signaling 
activity of RDC1. 

A predetermined signal is a readout, detectable 
10 by any analytical means, that is a qualitative or 
quantitative indication of activation of G- 
protein-dependent signal transduction through RDCl. 
Assays used to determine such qualitative or quantitative 
activation of G-protein-dependent signal transduction 
15 through RDCl, are referred to below as "signaling 
assays . " 

Signaling through G proteins can lead to 
increased or decreased production or liberation of second 
messengers, including, for example, arachidonic acid, 

20 acetylcholine, diacylglycerol , cGMP, cAMP, inositol 
phosphate, such as inositol-1 , 4 , 5-trisphosphate, and 
ions, including Ca ++ ions; altered cell membrane 
potential; GTP hydrolysis; influx or efflux of amino 
acids; increased or decreased phosphorylation of 

25 intracellular proteins; or activation of transcription. 

Various assays, including high throughput 
automated screening assays, to identify alterations in G- 
protein coupled signal transduction pathways are well 
known in the art. Various screening assay that measure 
3 0 Ca ++ , cAMP, voltage changes and gene expression are 

reviewed, for example, in Gonzalez et al., Curr. Opin. in 
Biotech . 9:624-631 (1998); Jayawickreme et al . , Curr. 
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Opin. Biotech . 8:629-634 (1997); and Coward et al . , Anal . 
Biochem. 270:2424-248 (1999). Yeast cell-based bioassays 
for high-throughput screening of drug targets for G- 
protein coupled receptors are described, for example, in 
5 Pausch, Trends in Biotech . 15:487-494 (1997). A variety 
of cell-based expression systems, including bacterial, 
yeast, baculovirus/insect systems and mammalian cells, 
useful for detecting G-protein coupled receptor agonists 
and antagonists are reviewed, for example, in Tate et 
10 al., Trends in Biotech . 14:426-430 (1996). 

Assays to detect and measure G-protein- coupled 
signal transduction can involve first contacting a sample 
containing RDC1, such as an isolated cell, membrane or 
artificial membrane, such as a liposome or micelle, with 

15 a detectable indicator. A detectable indicator can be 
any molecule that exhibits a detectable difference in a 
physical or chemical property in the presence of the 
substance being measured, such as a color change. 
Calcium indicators, pH indicators, and metal ion 

20. indicators, and assays for using these indicators to 

detect and measure selected signal transduction pathways 
are described, for example, in Haugland, Molecular Probes 
Handbook of Fluorescent Probes and Research Chemicals , 
Sets 20-23 and 25 (1992-94). For example, calcium 

25 indicators and their use are well known in the art, and 
include compounds like Fluo-3 AM, Fura-2, Indo-1 , FURA 
RED, CALCIUM GREEN, CALCIUM ORANGE, CALCIUM CRIMSON, BTC, 
OREGON GREEN BAPTA, which are available from Molecular 
Probes, Inc., Eugene OR, and described, for example, in 

30 U.S. Patent Nos . 5,453,517, 5,501,980 and 4,849,362. 



The specificity of a G-protein for cell-surface 
receptors is determined by the C-terminal five amino 
acids of the Goc subunit. The nucleotide sequences and 
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signal transduction pathways of different classes and 
subclasses of Ga subunits in a variety of eukaryotic and 
prokaryotic organisms are well known in the art. Thus, 
any convenient G-protein mediated signal transduction 
5 pathway can be assayed by preparing a chimeric Ga 

containing the C-terminal residues of a Ga that couples 
to RDCl, such as Gaq, with the remainder of the protein 
corresponding to a Ga that couples to the signal 
transduction pathway it is desired to assay. Methods of 

10 recombinantly expressing chimeric Ga proteins are known 
in the art and are described, for example, in Conklin et 
al., Nature 363:274-276 (1993), Komatsuzaki et al . , FEBS 
Letters 406:165-170 (1995), and Saito et al . , Nature 
400:265-269 (1999). Additionally, chimeric Ga proteins 

15 can be prepared by synthetic methods. 

A binding assay can be performed to identify 
compounds that are RDCl antagonists. In such an assay, 
RDC1 can be contacted one or more candidate compounds 
under conditions in which RDCl binds to the selected 

2 0 receptor and a compound that binds to the selected 
receptor or that reduces binding of an agonist to 
selected receptor can be identified. Contemplated 
binding assays can involve detectably labeling a 
candidate compound, or competing an unlabeled candidate 

25 compound with a detectably labeled RDCl agonist, such as 
adrenomedulin. A detectable label can be, for example, a 
radioisotope, f luorochrome, ferromagnetic substance, or 
luminescent substance. Exemplary radiolabels useful for 
labeling compounds include 125 I, 14 C and 3 H. Methods of 

30 detectably labeling organic molecules, either by 

incorporating labeled amino acids into the compound 
during synthesis, or by derivatizing the compound after 
synthesis, are known in the art. 
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An exemplary assay for determining binding of 
detectably labeled adrenomedullin to RDC1 is the 
radioligand filter binding assay described in Li et al . 
Molecular Pharmacology 59:692-698 (2001)). A variety of 
5 other low- and high-throughput assays suitable for 
detecting selective binding interactions between a 
receptor and a ligand are known in the art. Such assays 
include, for example, fluorescence correlation 
spectroscopy (FCS) and scintillation proximity assays 

10 (SPA) reviewed in Major, J. Receptor and Signal 

Transduction Res . 15:595-607 (1995); and in Sterrer et 
al., J. Receptor and Signal Transduction Res . 17:511-520 
(1997) ) . Binding assays can be performed in any suitable 
assay format including, for example, cell preparations 

15 such as whole cells or membranes that contain RDC1, or 

substantially purified RDC1, either in solution or bound 
to a solid support. 

Assay methods for identifying compounds that 
20 selectively bind to or modulate signaling through a RDC1 
generally involve comparison to a control. One type of a 
"control" is a preparation that is treated identically to 
the test preparation, except the control is not exposed 
to the candidate compound. Another type of "control" is 
25 a preparation that is similar to the test preparation, 

except that the control preparation does not express the 
receptor, or has been modified so as not to respond 
selectively to a ligand. In this situation, the response 
of the test preparation to a candidate compound is 
30 compared to the response (or lack of response) of the 
control preparation to the same compound under 
substantially the same reaction conditions. 

An RDC1 used in the screening methods of the 
invention can be, for example, a mouse, rat or human 
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RDCl, including a recombinant ly produced receptor or 
naturally occurring receptor present in a cell 
preparation . 

The screening methods of the invention can 
5 involve contacting RDCl with a candidate compound. A 
candidate compound used in the screening methods of the 
invention can be a naturally occurring macromolecule, 
such as a peptide, nucleic acid, carbohydrate, lipid, or 
any combination thereof. A candidate compound also can 
10 be a partially or completely synthetic derivative, analog 
or mimetic of such a macromolecule, or a small organic or 
inorganic molecule prepared partly or completely by 
combinatorial chemistry methods . 

A candidate compound further can be an 
15 antibody, including a monoclonal, humanized and chimeric 
antibodies, and functional fragments of an antibody 
includes chimeric, bif unctional , humanized and single 
chain antibodies (scFv) , variable region fragments (Fv or 
Fd) , Fab and F (ab) 2 . An antibody can be naturally 
20 occurring or non-naturally occurring. 

A candidate compound that is a nucleic acid can 
include, for example, an anti-sense nucleotide sequence, 
an RNA molecule, or an aptamer sequence. An anti-sense 

25 nucleotide sequence can bind to a nucleotide sequence 

within a cell and modulate the level of expression of a 
biomarker gene, or modulate expression of another gene 
that controls the expression of the biomarker. 
Similarly, an RNA molecule, such as a catalytic ribozyme, 

30 can bind to and alter the expression of an androgen- 
regulated gene, or other gene that controls the 
expression of an androgen-regulated gene. An aptamer is 
a nucleic acid sequence that has a three dimensional 
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structure capable of binding to a molecular target , such 
as an androgen-regulated gene (Jayasena, S.D. Clinical 
Chemistry 45:1628-1650 (1999)). 

A candidate compound that is a nucleic acid 
5 also can be a double-stranded RNA molecule for use in RNA 
interference methods. RNA interference (RNAi) is a 
process of sequence-specific gene silencing by 
post-transcriptional RNA degradation, which is initiated 
by double-stranded RNA (dsRNA) homologous in sequence to 
10 the silenced gene. A suitable double-stranded RNA 

(dsRNA) for RNAi contains sense and antisense strands of 
about 21 contiguous nucleotides corresponding to the gene 
to be targeted that form 19 RNA base pairs, leaving 
overhangs of two nucleotides at each 3 1 end (Elbashir et 
15 al., Nature 411:494-498 (2001); Bass, Nature 411:428-429 
(2001); Zamore, Nat. Struct. Biol. 8:746-750 (2001)). 
dsRNAs of about 25-30 nucleotides have also been used 
successfully for RNAi (Karabinos et al . , Proc. Natl. 
Acad. Sci. 98:7863-7868 (2001). dsRNA can be synthesized 
20 in vitro and introduced into a cell by methods known in 
the art. 

The methods of the invention can include 
screening candidate compounds to identify a compound that 
decreases cell growth. The number of different candidate 

25 compounds to screen in a particular assay can be 

determined by those skilled in the art, and can be 2 or 
more, such as 5, 10, 15, 20, 50 or 100 or more different 
compounds. For certain applications, such as when a 
library of random compounds is to be screened, and for 

30 automated procedures, it can be desirable to screen 10 3 or 
more compounds, such as 10 5 or more compounds, including 
10 7 or more compounds. 
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Compounds for screening can be contained within 
large libraries of compounds, such as when 
high-throughput in vitro screening formats are used. 
Methods for producing large libraries of chemical 
5 compounds, including simple or complex organic molecules, 
metal-containing compounds, carbohydrates, peptides, 
proteins , peptidomimetics , glycoproteins , lipoproteins , 
nucleic acids, antibodies, and the like, are well known 
in the art and are described, for example, in Huse, U.S. 

10 Patent No. 5,264,563; Francis et al., Curr. Opin. Chem. 
Biol. 2:422-428 (1998); Tietze et al., Curr. Biol. , 
2:363-371 (1998); Sofia, Mol. Divers . 3:75-94 (1998); 
Eichler et al., Med. Res. Rev. 15:481-496 (1995); and the 
like. Libraries containing large numbers of natural and 

15 synthetic compounds also can be obtained from commercial 
sources . 

Compounds can be screened individually or in 
pools of a few, tens or hundreds of compounds. 
Therefore, a library of compounds can be screened 
20 sequentially, in a multi-sample format, in which each 

sample receives one compound, or multiplexed format, in 
which each sample receives more than one compound. 

An RDC1 antagonist can be contacted with a cell 
contained in a cell preparation, tissue, organ, organism 
25 or animal that has at least one observable index of 

proliferation and expresses RDC1 . The ability of the 
RDC1 antagonist to modulate cell growth can be tested in 
a 

variety of animal species, as well as organs, tissues, 
30 and cells obtained from such animals, and cell 
preparations derived therefrom. 
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The ability of an RDC1 antagonist to decrease 
proliferation of a cell can be determined by treating the 
cell with the compound and observing or measuring the 
proliferation state of the cell in comparison to a 
5 control condition. The proliferation state of a cell can 
be determined by growth rate, a gene expression pattern 
correlated with growth, a physical characteristic of a 
cell correlated with growth, such as reduced adherence 
and the like. As such, the effect of an RDC1 antagonist 

10 on a prostate neoplastic or cancer cell can be assessed 
by several criteria well known in the art. For example, 
a neoplastic or cancer cell can be distinguished from a 
normal cell by the uncontrolled growth and invasive 
properties characteristic of cancer cells. Using 

15 histological methods, a cancer cell can be observed to 

invade into surrounding normal tissue, have an increased 
mitotic index, and increased nuclear to cytoplasmic 
ratio, altered deposition of extracellular matrix, and a 
less differentiated phenotype. The unregulated 

20 proliferation of a cancer cell can be characterized by 
anchorage independent cell growth, proliferation in 
reduced-serum medium, loss of contact inhibition, and 
rapid proliferation compared to normal cells. Those 
skilled in the art will know how to determine if an RDCl 

25 antagonist is effective in promoting a more normal 

phenotype in a cancer cell. Those skilled in the art 
will also be able to detect a cancer cell in a population 
of cells, tumor, or organ. 

Animal models of hyperprolif erative diseases 
30 similarly can be used to assess the activity of an RDCl 
antagonist. Such animal tumor models can be predictive 
of the therapeutic efficacy of a an RDCl antagonist used 
to decrease proliferation. These models generally 
include the inoculation or implantation of a laboratory 
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animal with heterologous tumor cells followed by 
simultaneous or subsequent administration of a 
therapeutic treatment. The efficacy of the treatment is 
determined by measuring the extent of tumor growth or 
5 metastasis. Measurement of clinical or physiological 

indicators can alternatively or additional be assessed as 
an indicator of treatment efficacy. Exemplary animal 
tumor models can be found described in, for example, 
Brugge et al. Origins of Human Cancer , Cold Spring Harbor 
10 Laboratory Press, Plain View, New York, (1991) . 

Because an RDCl antagonist can function to 
decrease androgen-independent prostate cell growth, the 
invention provides a method for reducing prostate cell 
growth in a mammal. The method involves administering to 
15 the mammal an effective amount of a RDCl antagonist. The 
RDCl antagonist can be used to treat a prostate 
neoplastic condition in an individual, including prostate 
cancer such as androgen-independent prostate cancer. 

RDCl and the- other biomarkers having nucleotide 
20 sequences referenced by GenBank accession number in Table 
1 can be over-expressed in androgen-independent prostate 
cells. Therefore, the invention further provides a 
method for targeting a therapeutic moiety for treatment 
of a prostate neoplastic condition by linking the 
25 therapeutic moiety to a RDCl binding agent or a binding 
agent selective for a biomarker polypeptide having a 
nucleotide or amino acid sequence referenced by GenBank 
accession number in Table 1. Such targeting is expected 
to direct a therapeutic moiety selectively to prostate 
30 cancer cells, such as androgen-independent cancer cells, 
and allow sparing of normal cells of the prostate and 
other organs and tissues. 
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A variety of therapeutic moieties are known to 
those skilled in the art. A therapeutic moiety that can 
be targeted to a prostate cell can be, for example, a 
cancer chemotherapeutic agent, cytotoxic compound/ and 
5 gene therapy vector. 

An RDC1 binding agent, or a binding agent 
selective for a biomarker polypeptide having a nucleotide 
sequence or amino acid sequence referenced by GenBank 

10 accession number in Table 1, also can be used to deliver 
a variety of other moieties to a prostate neoplastic 
cell. Such other moieties include, for example, a 
diagnostic moiety and a drug delivery vehicle, which can 
be a chambered microdevice, a cell, a liposome or a 

15 virus, any of which can further contain an agent such as 
a drug or a nucleic acid. Various moieties and methods 
for linking a moiety to a molecule are well known in the 
art and commercially available (see, for example, 
"Remington's Pharmaceutical Sciences" 18th ed. (Mack 

20 Publishing Co. 1990), chapters 89-91; Harlow and Lane, 
Antibodies: A laboratory manual (Cold Spring Harbor 
Laboratory Press 1988), each of which is incorporated 
herein by reference. 

25 A compound identified using the screening 

methods of the invention can be formulated and 
administered in a manner and in an amount appropriate for 
the condition to be treated; the weight, gender, age and 
health of the individual; the biochemical nature, 

30 bioactivity, bioavailability and side effects of the 
particular compound; and in a manner compatible with 
concurrent treatment regimens. An appropriate amount and 
formulation for a particular therapeutic application in 
humans can be extrapolated based on the activity of the 

35 compound in in vitro assays for determining compound 
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activity, including cell-based proliferative assays 
described herein, and from recognized animal models of 
the particular condition, such as the proliferative 
condition animal models described herein. 

5 The total amount of a compound administered for 

testing or therapeutic purposes can be administered as a 
single dose or by infusion over a relatively short period 
of time, or can be administered in multiple doses 
administered over a more prolonged period of time. 

10 Additionally, the compound can be administered in a 

slow-release matrice, which can be implanted for systemic 
delivery at or near the site of the target tissue. 
Contemplated matrices useful for controlled release of 
compounds, including therapeutic compounds, are well 

15 known in the art, and include materials such as 

DepoFoamTM, biopolymers, micropumps, and the like. 

Compounds can be administered for testing or 
therapeutic purposes to an animal by routes known in the 
art including, for example, intravenously, 
20 intramuscularly, subcutaneously, intraorbitally , 

intracapsularly, intraperitoneal ly, intraci sternal ly, 
intra-articularly, intracerebral ly, orally, 
intravaginally, rectally, topically, intranasally, or 
transdermally . 

25 Generally, compounds are administered for 

testing and therapeutic purposes to an animal as a 
pharmaceutical composition comprising the compound and a 
pharmaceutically acceptable carrier. The choice of 
pharmaceutically acceptable carrier depends on the route 

30 of administration of the compound and on its particular 
physical and chemical characteristics. Pharmaceutically 
acceptable carriers are well known in the art and include 
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sterile aqueous solvents such as physiologically buffered 
saline, and other solvents or vehicles such as glycols, 
glycerol, oils such as olive oil and injectable organic 
esters. A pharmaceut ically acceptable carrier can 
5 further contain physiologically acceptable compounds that 
stabilize the compound, increase its solubility, or 
increase its absorption. Such physiologically acceptable 
compounds include carbohydrates such as glucose, sucrose 
or detrains; antioxidants, such as ascorbic acid or 
10 glutathione; chelating agents; and low molecular weight 
proteins . 

For treating a patient, more than one 
therapeutic approach or compound can be provided to an 
individual for maximal symptom control. Thus, for use in 

15 reducing cell growth a compound identified using the 
methods of the invention can advantageously be 
administered concurrently or sequentially with another 
therapeutic mode or formulated with a second compound 
that controls the same or related symptoms. For example, 

20 in treating a prostate neoplastic condition, a compound 
identified using the methods pf the invention can be 
administered while an individual is receiving 
chemotherapy, surgery, such as radical prostatectomy, 
radiation therapy, cryotherapy and androgen-ablation 

25 therapy. The skilled clinician will be able to determine 
concurrent or sequential therapies appropriate for use 
with a compound identified using the methods of the 
invention . 

A compound identified using the methods of the 
30 invention can be delivered to prostate cells by 

site-specific means. Cell-type-specific delivery can be 
provided by conjugating a peptide to a targeting 
molecule, for example, on that selectively binds to the 
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affected prostate cells. Methods for targeting include 
conjugates, such as those described in U.S. Patent No. 
5,391,723. Targeting vehicles, such as liposomes, can be 
used to deliver a compound, for example, by encapsulating 
5 the compound in a liposome containing a cell-specific 
targeting molecule. Methods for targeted delivery of 
compounds to particular cell types are well-known to 
those skilled in the art. 

10 It is understood that modifications which do 

not substantially affect the activity of the various 
embodiments of this invention are also included within 
the definition of the invention provided herein. 
Accordingly, the following examples are intended to 

15 illustrate but not limit the present invention. 



EXAMPLE I 

Identification of Androaen-Reaulated Prostate-Specific 

Genes 

20 This example shows a method for identifying 

polypeptides having androgen-modulated expression in 
prostate cancer cells. 

Isotope coded affinity tag (ICAT) proteomics 
technology (see Gygi et al . , Nat. Biotechnol . 17:994-999 

25 (1999); WO 00/11208) was used to identify proteins 

expressed in LNCaP prostate epithelia cells that undergo 
a change in expression upon treatment with androgen. 
Multiple proteins resident in the microsomal fraction of 
LNCaP prostate epithelia cells were found to undergo 

3 0 androgen-regulated expression level changes. Table 1 
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shows GenBank accession numbers referencing nucleotide 
and amino acid sequences of proteins having increased or 
reduced expression in response to androgen. 

One of the proteins that had reduced expression 
5 in response to androgen contained the peptide sequence 
KTVTSAANNETYCRS (SEQ ID NO: 3). This protein was 
identified to be human RDC1 by sequence database 
searching, and is referenced as P25106 in the Swiss Prot 
database . 



10 RNA interference was used to show that a 

reduction in RDCl expression in LNCaP cells results in 
cellular changes, such as increased cell adherence. RNA 
interference is a process of sequence-specific gene 
silencing by 

15 post-transcriptional RNA degradation, which is initiated 
by double-stranded RNA (dsRNA) homologous in sequence to 
the silenced gene. 

Figure 1A shows that LNCaP cells starved of 
androgen have a neuronal-like appearance compared to 

20 LNCaP cells growth in androgen-containing medium. Figure 
1A also shows that cells containing an RDCl gene specific 
siRNA duplex are more spread out and are attached to the 
plate more efficiently than cells containing a scrambled 
siRNA duplex. As shown in Figure IB, this effect also 

25 was observed in an androgen independent cell line. 

Figure 1C shows that an increased number 'of LNCaP cells 
adhere to the dish after silencing the RDCl gene. These 
results show that RDCl has a role in modulating the 
phenotype of cells in response to androgen, and that a 

3 0 reduction in RDCl correlates with a less proliferative 
phenotype . 
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Table 1: Protein and Nucleic Acid Accession Numbers of 
Prostate Neoplastic Condition Biomarkers 
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Ratio refers to the d0:d8 ratio obtained using 
I CAT technology where dO corresponds to "minus androgen" 
and d8 corresponds to "plus androgen." 

55 Table 1 contains protein accession numbers and 

nucleic acid accession numbers. The listed accession 
numbers in several cases provide both nucleotide and 
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amino acid sequences for the indicated gene. In 
addition, an amino acid sequence corresponding to a 
selected nucleotide sequence can be determined by- 
translating the genetic code or by accessing a link in a 
5 database corresponding to an amino acid sequence. 
Likewise, a nucleotide sequence corresponding to a 
selected amino acid sequence can be determined by 
degenerate decoding or database searching. As an 
example, the accession number U78107 corresponds to the 
10 following amino acid and nucleotide sequences: 

MAAQKINEGLEHLAKAEKYLKTGFLKWKPDYDSAASEYGKAAVAFKNAKQFEQAKDA 
CLREAVAHENNRALFHAAKAYEQAGMMLKEMQKLPEAVQLIEKASMMYLENGTPDTA 
AMALERAGKLIENVDPEKAVQLYQQTANVFENEERLRQAVELLGKASRLLVRGRRFD 
EAALSIQKEKNIYKEIENYPTCYKKTIAQVLVHLHRNDYVAAERCVRESYSIPGFNG 
15 SEDCAALEQLLEGYDQQDQDQVSDVCNSPLFKYMDNDYAKLGLSLVVPGGGIKKKSP 
AT PQAKP DGVTAT AADEEE DE YS GGL C 

SEQ ID NO: 354 



1 cacgaggcgg attcttggcg 
ggcagggtca ccctctctcc acgtcagaga 



ccggagaaga 



20 



61 cctgactgtg gagatggcgg 
aaacgagggg ctggaacacc tcgccaaagc 



ctcagaagat 



121 agagaaatac ctgaaaactg 
atggaagcca gattatgaca gtgccgcttc 



gttttttaaa 



181 tgaatatgga aaagcagctg 
25 aaatgccaaa cagtttgagc aagcaaaaga 



ttgcttttaa 



241 tgcctgcctg agggaagctg 
aaataatagg gctctttttc atgctgccaa 



ttgcccatga 
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301 agcttatgag caagctggaa tgatgttgaa 
ggagatgcag aaactaccag aggccgttca 

361 gctaattgag aaggccagca tgatgtatct 
agaaaacggc accccagaca cagcagccat 

5 421 ggctttggag cgagctggaa agcttataga 

aaatgttgat ccagagaagg ctgtacagtt 

481 atatcaacag acagctaatg tgtttgaaaa 
tgaagaacgc ttacgacagg cagttgaatt 

541 actaggaaaa gcctccagac tactagtacg 
10 aggacgtagg tttgatgagg cggcactctc 

601 tattcagaaa gaaaaaaata tttataagga 
aattgagaat tatccaactt gttataagaa 

661 aacaattgct caagtcttag ttcatctaca 
cagaaatgac tatgtagctg cagaaagatg 

15 721 tgtccgggag agctatagca tccctgggtt 

caatggcagt gaagactgtg ctgccctgga 

781 acagcttctt gaaggttatg accagcaaga 
ccaagatcag gtgtcagatg tctgcaactc 

841 accgcttttc aagtacatgg acaatgatta 
20 tgctaagctg ggcctgagtt tggtggttcc 

901 aggaggggga atcaagaaga aatcacctgc 
aacaccacag gccaagcctg atggtgtcac 



961 tgccacggct gctgatgaag aggaagatga 
atactcagga ggactatgct agtattttgc 
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1021 ttgctgaaaa gaaaagggaa acaaaggtaa 
aatcctgaca tgccatttca aggacttggg 

1081 aatagattag ggatatccgt acttcattac 
agtcatgatt ttggatccta ataaagacta 

5 1141 gtttttagtt accatcttcc caaatcaaaa 

aaaaaaaaaa aaaaaaaaaa aaaaa 

Throughout this application various 
publications have been referenced within parentheses. 
The disclosures of these publications in their entireties 
10 are hereby incorporated by reference in this application 
in order to more fully describe the state of the art to 
which this invention pertains. 

Although the invention has been described with 
reference to the disclosed embodiments, those skilled in 
15 the art will readily appreciate that the specific 
experiments detailed are only illustrative of the 
invention. It should be understood that various 
modifications can be made without departing from the 
spirit of the invention. 
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What is claimed is: 

1. A method for diagnosing or predicting 
susceptibility to a prostate neoplastic condition in an 
individual , comprising : 

5 (a) determining a level of RDC1 in a sample 

from said individual , and 

(b) comparing the level of RDC1 in said sample 
to a reference level of RDC1, wherein a level of RDC1 in 
said sample 2-fold or more higher than said reference 
10 level indicates the presence of, or susceptibility to, a 
prostate neoplastic condition in said individual . 

2. The method of claim 1, wherein said sample 
comprises a prostate cell. 

3. The method of claim 2, wherein said 
15 prostate cell is a neoplastic prostate cell. 

4. The method of claim 1, wherein said sample 
is a fluid selected from the group consisting of blood, 
serum, urine and semen. 

5. The method of claim 1, wherein said sample 
20 is selected from the group consisting of a cell, a cell 

lysate and a fractionated cell sample 

6. The method of claim 1, wherein said level 
of RDC1 is RDC1 polypeptide level. 

7. The method of claim 6, wherein said RDC1 

25 polypeptide comprises amino acid sequence SEQ ID NO: 2, or 
a fragment thereof. 



WO 2004/058051 



PCT/US2003/040741 



78 

8. The method of claim 6, wherein said level 
of RDC1 polypeptide is measured using an RDC1 binding 
agent . 

5 9. The method of claim 8, wherein said binding 

agent is an antibody, 

10. The method of claim 1, wherein said level 
of RDC1 is RDC1 nucleic acid level. 

11. The method of claim 10, wherein said RDC1 
10 nucleic acid comprises nucleotide sequence SEQ ID N0:1, 

or a fragment thereof. 

12. The method of claim 10, wherein said RDC1 
nucleic acid is RDC1 RNA. 

13. The method of claim 1, wherein said 
15 prostate neoplastic condition is metastatic prostate 

cancer . 

14. The method of claim 1, wherein said 
prostate neoplastic condition is androgen-independent 
prostate cancer. 

20 15. The method of claim 1, wherein said level 

of RDCl is further used to determine if said individual 
is at risk for relapse. 

16. The method of claim 1, wherein said level 
of RDCl is further used to determine a proper course of 
25 treatment for said individual. 
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17. The method of claim 1, wherein said level 
of RDCl is further used to determine a prognosis for 
survival for said individual. 



18. The invention also provides a method for 
5 diagnosing or predicting susceptibility to a prostate 
neoplastic condition in an individual. The method 
involves (a) determining a level of a biomarker selected 
from a nucleic acid molecule or amino acid sequence 
having a GenBank accession number of: M18157 (SEQ ID 

10 NO:4), U75329 (SEQ ID NO:5), AF099989 (SEQ ID NO: 6), 

AC005278 (SEQ ID N0:7), 138346 (SEQ ID NO:8>, AF029684 
(SEQ ID NO: 9), M38690 (SEQ ID NO: 10), AK000542 (SEQ ID 
NO:ll), L06070 (SEQ ID NO:12), M27274 (SEQ ID NO:13), 
D29011 (SEQ ID NO:14), U35146 (SEQ ID NO:15), U72761 (SEQ 

15 ID NO: 16), D87953 (SEQ ID NO:17), J03796 (SEQ ID NO:18), 
T34532 (SEQ ID NO:19), Y14436 (SEQ ID NO:20), AH011158 
(SEQ ID NO:21), AL136939 (SEQ ID NO:22), U71321 (SEQ ID 
NO:23), AF154108 (SEQ ID NO:24), AB037745 (SEQ ID NO:25), 
U07643, (SEQ ID NO:26) D89053 (SEQ ID NO:27), AK022527 

20 (SEQ ID NO:28), L36463 (SEQ ID NO:29), U28936 (SEQ ID 
NO:30), D43682 (SEQ ID NO:31), L04270 (SEQ ID NO:32), 
AF124141 (SEQ ID NO:33), AK025588 (SEQ ID NO:34), 
BC002374 (SEQ ID NO:35), U26644 (SEQ ID NO:36), AJ245222 
(SEQ ID NO:37), AK026904 (SEQ r ID NO:38), BC016318 (SEQ ID 

25 NO:39), X12433 (SEQ ID NO:40), U94777 (SEQ ID NO:41), 
L29008 (SEQ ID NO:42), AJ239387 (SEQ ID NO:43), U22526 
(SEQ ID NO:44 ), AB020706 (SEQ ID NO:45), AB007153 (SEQ 
ID NO:46), AC011001 (SEQ ID NO:47), U19822 (SEQ ID 
NO:48), AF153330 (SEQ ID NO:49), S71949 (SEQ ID NO:50), 

30 U82761 (SEQ ID NO:51), AB040955 (SEQ ID NO:52)(SEQ ID 
NO:53), U18197(SEQ ID NO:54), M65212 (SEQ ID NO:55), 
U85992(SEQ ID NO:56), AB015019(SEQ ID NO:57), D87464(SEQ 
ID NO:58), T17320 (SEQ ID NO:59), AB034951(SEQ ID NO:60), 
BC000749(SEQ ID NO: 61), AF170084 (SEQ ID NO: 62), 
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A49674(SEQ ID NO: 63), AB022017(SEQ ID NO: 64), JC6523(SEQ 
ID NO: 65), AB018298 (SEQ ID NO: 66), AF015926(SEQ ID 
NO: 67), U83668(SEQ ID NO: 68), M17987(SEQ ID NO: 69), 
D42123(SEQ ID NO:70), T00261 (SEQ ID NO:71), J03544(SEQ ID 
5 NO:72), AB029020(SEQ ID NO:73), U48734 (SEQ ID NO:74), 

AF061258(SEQ ID NO:75), M77836(SEQ ID NO:76), M28214(SEQ 
ID NO:77), AB015317 (SEQ ID NO:78), M19383(SEQ ID NO:79), 
JC4775(SEQ ID NO:80), U44131(SEQ ID NO:81), AB007851(SEQ 
ID NO:82), M63180(SEQ ID NO:83), U53347 (SEQ ID NO:84), 

10 AF112219(SEQ ID NO:85), BC010037 (SEQ ID NO:86), 

A59253(SEQ ID NO:87), D83004(SEQ ID NO:88), M33308 (SEQ ID 
NO:89), AF060225(SEQ ID NO:90), AK022489(SEQ ID NO:91), 
BC012265(SEQ ID NO:92), BC014514 (SEQ ID NO:93), 
AF100757(SEQ ID NO: 94), AF217190(SEQ ID NO: 95), 

15 BC009477(SEQ ID NO: 96), M22300 (SEQ ID NO: 97), D00943(SEQ 
ID NO:98), U39412(SEQ ID NO:99), M28211(SEQ ID NO:100), 
U51478(SEQ ID NO:101), AB033001 (SEQ ID NO: 102), AB029025 
(SEQ ID NO: 103), AF112227 (SEQ ID NO: 104), L05628A(SEQ ID 
NO: 105), F006083(SEQ ID NO: 106), JEO350(SEQ ID NO: 107), 

20 M83751 (SEQ ID NO:108), T13151 (SEQ ID NO:109), 
AK024639(SEQ ID NO:110), A53016(SEQ ID NO:lll), 
U47105(SEQ ID NO:112), AB023420 (SEQ • ID NO: 113), 
AB011173(SEQ ID NO:114), M69066(SEQ ID NO:115), 
BC000176(SEQ ID NO:116), AF024636(SEQ ID NO:117), 

25 M98474(SEQ ID NO:118), BC004821(SEQ ID NO: 119), 

JC1365(SEQ ID NO:120), X61970 (SEQ ID NO:121), D14662 (SEQ 
ID NO: 122), AC004839(SEQ ID NO: 123), AF128527 (SEQ ID 
NO: 124), AY081219(SEQ ID NO: 125), AF001628 (SEQ ID 
NO:126), M33146 (SEQ ID NO: 127), U48722 (SEQ ID NO:128), 

30 AF029890(SEQ ID NO:129), M59828 (SEQ ID NO:130), 
T4 6901 (SEQ ID NO:131), T46250 (SEQ ID NO-.132), 
AF188611 (SEQ ID NO:133), D89729(SEQ ID NO:134), 
AB018541 (SEQ ID NO:135), L07493(SEQ ID NO:136), 
L47162(SEQ ID NO: 137), BC000361(SEQ ID NO: 138), 

35 AF047042(SEQ ID NO:139), M14221 (SEQ ID NO: 140), 
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L06505(SEQ ID NO:141), U16738(SEQ ID NO: 142), 
BC000502(SEQ ID NO:143), U83410(SEQ ID NO:144), 
U23803(SEQ ID NO:145), U63630(SEQ ID NO: 146), J04031(SEQ 
ID NO:147), U17032 (SEQ ID NO:148), L22009(SEQ ID NO:149), 
5 AF161494(SEQ ID NO:150), U33635(SEQ ID NO:151), 
X70649(SEQ ID NO:152), M11146 (SEQ ID NO:153), 
U96132(SEQ ID NO:154), AL035413(SEQ ID NO:155), 
AF111168(SEQ ID NO:156), M68840(SEQ ID NO:157), 
M22382(SEQ ID NO:158), T42692(SEQ ID NO:159), L06499(SEQ 
10 ID NO:160), AF214737 (SEQ ID NO:161), M29536 (SEQ ID 

NO:162), D13988(SEQ ID NO: 163), AK024512 (SEQ ID NO:164), 
JW0079(SEQ ID NO: 165), J04027 (SEQ ID NO: 166), 
AF047472(SEQ ID NO-.167), BC008751 (SEQ ID NO:168), 
I53799(SEQ ID NO:169), X78136(SEQ ID NO:170), 



15 AF057740(SEQ 


ID 


NO: 


171) , 


A57099(SEQ ID NO:172), 


AC003972 (SEQ 


ID 


NO: 


173) , 


M93107(SEQ ID NO:174), 


AF157317 (SEQ 


ID 


NO: 


175) , 


AF161507(SEQ ID NO: 176), 


BC002505 (SEQ 


ID 


NO: 


177) , 


X78933(SEQ ID NO:178), 


AB039669 (SEQ 


ID 


NO: 


179) , 


U78027(SEQ ID NO:180), 


20 AF041483(SEQ 


ID 


NO: 


181) , 


BC003092(SEQ ID NO: 182), 



M15661 (SEQ ID NO:183), AB032903 (SEQ ID NO:184), 
L13848(SEQ ID NO:185), J03826(SEQ ID NO: 186), 
AB043007(SEQ ID NO:187), J02966(SEQ ID NO:188), 
A55575(SEQ ID NO:189), L35946(SEQ ID NO:190), 

25 AF111713(SEQ ID NO:191), D16481 (SEQ ID NO:192), 
X61100(SEQ ID NO:193), M28372(SEQ ID NO:194), 
AF177344(SEQ ID NO:195), T09073 (SEQ ID NO:196), 
AF154502(SEQ ID NO:197), I55595(SEQ ID NO:198), 
S63912(SEQ ID NO:199), AK000501 (SEQ ID NO:200), 

30 M28880(SEQ ID NO:201), M34424(SEQ ID NO:202), 

AH003217(SEQ ID NO:203), S78046(SEQ ID NO:204), 
U24105(SEQ ID NO:205), U64791 (SEQ ID NO:206), M55905 (SEQ 
ID NO:207), D49396(SEQ ID NO:208), M32325 (SEQ ID NO:209), 
U28811 (SEQ ID NO:210), D16480 (SEQ ID NO:211), D38112 (SEQ 

35 ID NO:212), AB007867(SEQ ID NO:213), A49656(SEQ ID 
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NO:214), AL035689{SEQ ID NO:215), U23143(SEQ ID NO:216), 
X71129(SEQ ID NO:217), AB046803(SEQ ID NO:218), 
S69272(SEQ ID NO:219), L08666(SEQ ID NO:220), 
BC002479(SEQ ID NO:221), AL023805(SEQ ID NO:222), 

5 U25064(SEQ ID NO:223), AB004574 (SEQ ID NO:224), 
AF277719(SEQ ID NO:225), M94314(SEQ ID NO:226), 
B53737(SEQ ID NO:227), U15008 (SEQ ID NO:228), 
AF242773(SEQ ID NO:229), BC007321(SEQ ID NO:230), 
U30894(SEQ ID NO.-231), AF007833 (SEQ ID NO:232), 
10 AK025822(SEQ ID NO:233), BC009244 (SEQ ID NO:234), 
AF043250 (SEQ ID NO-.235), X64044 (SEQ ID NO:236), 
D17532(SEQ ID NO:237), AJ245620 (SEQ ID NO:238), 
J04444(SEQ ID NO:239) f AF044953 (SEQ ID NO:240), 
M30448(SEQ ID NO:241), M22636(SEQ ID NO:242), D21163(SEQ 
15 ID NO:243), AF30405 (SEQ ID NO:244), BC002348(SEQ ID 
NO:245), BC007904(SEQ ID NO:246), AK022590(SEQ ID 
NO:247), U60266(SEQ ID NO:248), D16561(SEQ ID NO:249), 
D26361 (SEQ ID NO:250), AC002540 (SEQ ID NO:251), 
A54601 (SEQ ID NO:252), J04810(SEQ ID NO:253), 

20 AF053069(SEQ ID NO:254), M60854 (SEQ ID NO:255), 

BC018340(SEQ ID NO:256), AF018956(SEQ ID NO:257), 
D50420(SEQ ID NO:258), AF220049(SEQ ID NO:259), 
AF150087(SEQ ID NO:260), L04636(SEQ ID NO:261), 
AL035079(SEQ ID NO:262), AF146192 (SEQ ID NO:263), 

25 M80254(SEQ ID NO:264), U17248 (SEQ ID NO:265), L16842 (SEQ 
ID NO:266), U96114 (SEQ ID NO:267), X92689 (SEQ ID 
NO:268), AF015812(SEQ ID NO:269), M33374 (SEQ ID NO:270), 
D86061 (SEQ ID NO:271), D87073(SEQ ID NO:272), 
AF047470(SEQ ID NO:273), M63488(SEQ ID NO:274), 

30 AF151817(SEQ ID NO:275), AF026977 (SEQ ID NO:276), 
AK001714(SEQ ID NO:277), BC022414 (SEQ ID NO:278), 
M96982(SEQ ID NO:279), J04058(SEQ ID NO:280) A 
AF042284(SEQ ID NO:281), M36647 (SEQ ID NO:282), 
L06132(SEQ ID NO:283), AB018266(SEQ ID NO:284), 

35 M94046(SEQ ID NO:285), D14710(SEQ ID NO:286), J03225 (SEQ 
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ID NO:287), AF151809(SEQ ID NO:288), L06498(SEQ ID 
NO:289), J04973(SEQ ID NO:290), M35410 (SEQ ID NO:291), 
D10511 (SEQ ID NO:292), BC001454(SEQ ID NO:293), 
J03250(SEQ ID NO:294), AAC41754 (SEQ ID NO:295), 
5 BC001795(SEQ ID NO:296), X12671(SEQ ID NO:297), 
AF068846(SEQ ID NO:298), D30648 (SEQ ID NO:299), 
AF038962(SEQ ID NO:300), AF161397 (SEQ ID NO: 301), 
M57424(SEQ ID NO:302), U34355(SEQ ID NO:303), 
BC007295(SEQ ID NO:304), U59321(SEQ ID NO:305), 
10 AF085361 (SEQ ID NO:306), AF181120(SEQ ID NO:307), 
AJ001258(SEQ ID NO:308), AF017456(SEQ ID NO:309), 
M96684(SEQ ID NO:310), AC004528 (SEQ ID NO: 311), 
D87686(SEQ ID NO:312), S70314 (SEQ ID NO:313), 
AC004957(SEQ ID NO: 314), U74628(SEQ ID NO: 315), 
15 AF087135(SEQ ID NO:316), AF047434(SEQ ID NO:317), 
AC005609(SEQ ID NO:318), AK024450(SEQ ID NO:319), 
L41351 (SEQ ID NO:320), U25165 (SEQ ID NO:321) , 
BC001015(SEQ ID NO:322), AL023881 (SEQ ID NO:323), 
L12387(SEQ ID NO:324), X83425 (SEQ ID NO:325), U29091 (SEQ 
20 ID NO:326), M15353(SEQ ID NO:327), AB000449(SEQ ID 

NO:328), X03444 (SEQ ID NO:329), D25328(SEQ ID NO:330), 
L29555(SEQ ID NO:331), M11354 (SEQ ID NO:332), 
BAA09768(SEQ ID NO:333), AB006537(SEQ ID NO:334), 
M34458(SEQ ID NO:335), X73459 (SEQ ID NO:336), T08789(SEQ 
25 ID NO:337), AF002668(SEQ ID NO:338), U12424(SEQ ID 

NO:339), L14599(SEQ ID NO:340), AK022587 (SEQ ID NO:341), 
X62137(SEQ ID NO:342), M55210 (SEQ ID NO:343), L22253(SEQ 
ID NO:344), M64749(SEQ ID NO:345), M22430 (SEQ ID NO:346), 
AF057145(SEQ ID NO:347), AJ002744(SEQ ID NO:348), 
30 AB014511 (SEQ ID NO:349), AJ278775(SEQ ID NO:350), 

S12444(SEQ ID NO:351), AB028980 (SEQ ID NO:352), and 
D26135(SEQ ID NO:353), U78107 (SEQ ID NO:354) or a 
corresponding amino acid sequence or nucleotide sequence 
in a sample from said individual, and 
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(b) comparing the level of said biomarker in 
said sample to a reference level of said biomarker, 
wherein a level of said biomarker in said sample 2-fold 
or more higher or lower than said reference level of said 
5 biomarker indicates the presence of, or susceptibility 
to, a prostate neoplastic condition in the individual. 

19. A method for decreasing prostate cell 
growth in a mammal, comprising administering to said 

10 mammal an amount of an RDC1 antagonist effective to 
decrease prostate cell growth in said mammal. 

20. The method of claim 19, wherein said 
mammal is selected from the group consisting of mouse, 

15 rat and human. 

21. The method of claim 19, wherein said 
prostate cell growth is androgen-independent growth. 

22. A method for screening for a compound for 
decreasing prostate cell growth, comprising: 

20 (a) contacting a compound that is an RDC1 

antagonist with a prostate cell; and 

(b) determining a proliferation state of said 
cell, wherein a compound that reduces proliferation of 
said cell is identified as a compound that decreases 

25 prostate cell growth. 
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23. A method for targeting a therapeutic 
moiety for treatment of a prostate neoplastic condition 
comprising, linking said therapeutic moiety to a RDC1 
binding agent. 

5 24. The method of claim 23, wherein said 

therapeutic moiety is selected from the group consisting 
of a cancer chemotherapeutic agent, cytotoxic compound, 
and gene therapy vector. 
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